THE 


practical SURVEYOR, 


OR THE 


Art of Land. Meaſuring | 


Made NS 


Y Shewing, by plain and familiar Rules, how to 


Survey any Piece of LAx D whatſoever, by the 
Plain-Table, Theodolite, or Circumferentor : or, 
by the Chain only. 


And how to Protract, Caſt up, Reduce and Divide 
the ſame. 


LIKEWISE, TT 
An eaſy Method of Protracting Obſervations made 


with "the Meridian; and how to caſt up the Con- 


tent of any Plot of Land, by Reducing any 
Multangular Figure to one Triangle. 


7 To which i 15 added, 
An APPENDIX. 
Shewing how to Draw Buildings, Sc. in Perſpec⸗ 


tive: Of Levelling; and alſo how to Meaſure 
13 Timber. 
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e and Enlarged by a Careful HAxp; 
And Illuſtrated with ſeveral CoppER-PLATEs. 
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ADVERTISEMENT: 


7 | 7 I this Edition the Reader will find 
i ſeveral Alterations and Additions 
| 7 were not in the former, though N 

15 general we had the old Plan ill in 
3 View. The fit Chapter is entirely © 
ew; and we hope, = the Altera= 
lions which have been made in the others 
vill be approved of. We have ſpared 
no Pains to perfect our Deſign, which 
3 was to render the Whole more intelli- 
7 gibe and uſeful to the Practical Sur- 
3 wveyor, The Plan of the W ork will beſt 
appear from the following Table of Con- 
tents, and therefore any Account of it 
here will be ſuperfluous. But we will 
venture to add, that, if the young Artiſt 
will take as much Pains in reading as 
we have taken in writin g this Treatiſe, 
he will become a complete f the 
Art of &. WI veying. 


1 „. . 


S 


Sect. 1. Definitions : of a Circle; an Angle; of Per- | 3 


Sect. 2. How to draw Perpendiculars and Parallels. 


How to meaſure any Piece f 7 wad by the Chain ant b 
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n . * 


3 'D H * P. + 
1 ometrical Definiti ons and Problems. 


pendicular and Parallel Lines: Of 7 riangles 4. 
Quadrilateral Figures, Page 1 to 5. 


with the Deſcriptions and Uſes of the Parallel Ruler. z 
Protractor, and the Plotting-Scale. P. 6-14. 
Sect. 3. How to find the Area or ſuperficial Content of 7 
4m plain e 2d . P. 14— 18. * 
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the Plain-Table, | | 
Of a Statute Acre: Tables of Aae. P. 1 9, 20, 21; 3 
Sect. 1. The Deſcription and Uſes of the Chain, Of. N 1 
Staff, and the Arrows, P. 21—24. 3 


Sect. 2. Of the Ptain-TaBLE; how it ſhould be © 


 framed's Of the Inder, what Scales upon it would 
be uſeful ;” thoſe uſually put not pertinent: Of the 
Three-legged Staff, and how the Inſtrument is faſ- 
tened thereto : The Ball and Socket uſeleſs : Direc- 
tions for uſing the Plain-Table , and hew to take a 
Plan of one or more Fields, by placing the Table at 
one or more Stations, about the Middle, frem whence 
the Angles may be ſeen, P. 25=—33- 


Sect. 


CONTENTS. E 
Sect. 3. Direfions for _—_ up the Content of any 
Piece of Land, P. 33— 


Sect. 4. How to make a Plot a Field on the Plain- 


7. £4 by going round the ſame, and taking-Off-ſets 
10 the Bounders, How to meaſure an nacceſſ ble 
Diſtance. - P. 3845. 


Sect. 5. How to meaſure a Piece of Land by the C han 


. 
*CH A P. II. 


Of the Turopol 1E and the Cireumferentor. . 
Te Plain-T able uſeful for meaſuring Gardens, &c. but 


not fit for ſurveying large Trafts of Land. P. 52. 


\ Sect, x. A Deſcription of the T, beodolite, and bow it 


© Jhould be made: The Theedolite contains or ſupplies 
| the Uſe of all other Surveying Inſiruments. The 


Manner of taking an Angle with the 7. heodolite. 
P. 53—57. 


Sec. 2. How | avith the 2 beodolite to meaſure a Fi eld, 


y taking the Quantity of the Angles which the Fen- 
ces or Bounders make with each other, An Example 
f a Field-Book. P. 57 —64. 
Sect. 3. Of Protracting Obſervations made by the The- 
| odolite, Of different Kinds of Protractors, and which 


is the propereſt according to the different Uſes wy 
are applied to. P. 64—69. 


Sect. 4. How to meaſure Angles by the Chain, (by way 


of ſhift) for want of proper Inſtruments. P. 69—74. 


Seck. 5. The Deſcription of the Circumferentor; and 


how it is to be uſed in ſurveying Land. P. 74—8 o. 


Sect. 6. How o protract Obſervations made by the 


Circumferentor. P. 80—82. 


Sect. 7. How to caſt up the Content of the ſmall 5; irre- 


gular Pieces of Ground, which lie between the Sta- 
tion. lines and the Hedges. F. — 
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vi CON TE NT 8. 


0 H A P. IV, 
The Ul of the Theodalite in ſurveying Land, by the 
' Needle and Limb together. 


Sect. 1. An Example of this Method. p. 8 1 
Sect. 2. An eaſy Method of Protratting 050 ervations 
made in the Field by the Needle. P. $8—9 A: 
Sect. 3. An expeditious Method of calculating or caſting 
up the Area of a Plot of Land i in Acres, &c. P. 
91—94. 

Set. 4 ; How to reduce the irregular Bounders of 4 
Field to ftraight 708 in order ts find the Area 
thereof. P. 94, 95. 

| Set. 5. How to 22 Hypothenuſal to Horizontal 
Lines. P. 96— 1000. 


CHAP. . 


2 How to ſu urvey and mate a perfe Draught of ary 
_ 4 Land lying together, as a Manor, &c. 
Sect. 1. A well-choſen Example of a ſmall Farm, con- 
taining great V arieties, Form of a Field-book. "= 
+ SQI=—<13 hs 
Sect. 2. The Manner of Protratting the Obſervations 
contained in the preceding Field-book. P. 122— 127. 


Sect. 3. Obſervations on meaſuring Land i in common 
Fields. P. 128. 


Set. 42 Of reducing Plots. P. 129—132. 8 
Sect. 5. Directions for CA and dans of 
Plots, P. 132135. 


CHAP. I. 


The Manner of Laying-out, or Dividing * 
Sect. 1. How to lay out any Number cf Acres in a 
Auare Figure; in a Parallelogram, whercof one 
Side 


CONTTTEN:'T:S vit 
Side is given; in a Parallelogram, 4, 5, &c. times 
longer than broad ; ; ina Triangle, being confined to 
à certain Baſe, P. 1 36, 137. 
sel. 2. How 10 divide any Piece of Land, by 4 Line 
| rallel to one of the Sides; by a Line from any Point 
in the Bounders , by "ſeveral Lines paſſing through a 
= Point alſigned on the Land, P. 1 38—142, 
"7 Tbid, How 40 divide a ſtanding Wood. 
Sec. 3. How to reduce Cuftomary into Statute Mea- 
Jure. Fs: 142, 143. 


CH A . 
* Gare: OBſervations touching the Surveying and Plot- 
ing of Roads, Rivers, &c. With ſhort Hints how 


7 make a Draught of a Cownly er Ground. plot of 
h. &. 


7 i Set. 1. General Diretbions for making a Draught of | 
= tbe Roads Lying e any Couniy, &c. P. 144— 


5 

Sect. 2. General Directions for making the Plot of 42 

EKiver or Brook. P. 151— 14. 

Sect. 3 . General Direfion: for making a Map of a 
County, &c. P. 155—157. 

Sect. 4 . General Directions F or taking tbe Ground-plo 
os Gig * . N P. Saen 1 


"* 7 P E N D 1 X. 
HAP. . 


Of Levelling. 


| Sect. 1. Deſcription of the Spirit-Level and Station- 
Staffs, P. 63—165. 
Sect. 2. How to adjuſt the $ pirit- Level. Al 2 a Table 
f the Earth's Curvature, calculated to the Thou- 
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vii CONTENTS: 


ſandib Part of a Foot, at the End of every Chain, 
. from 1 Chain to 40. P. 165167, 

Sect. 3. Rules to be obſerved in Levelling, in 1 
to find the different Height of am two Places; being 
uſeful for conveying Water, cutting Sluices, &c. 
P. 167—171. 


Sect. 4. How to make Allowance for the Curvature of 


the Earth, when the Station-Staffs are planted at 


unequal Diſtances from the — 1 = 1—1 v7 3. 


CHAP. nw 


The Uſe of the T heodolite in drawing Buildings, &c. = 


in Perſpective. 


Sect. 1. To take a Proſpet of a Building, 8c. from 


any Place defired. An Example. P. 176—178. 


Sect. 2. The Manner of Protrafting the before-goins 


_ Obſervations, in order to _ he Poinis * the 
Building. P. 3 


CHAP. I. 


. 25 find by the Theodolite 
Meridian Line. P. 185. 
Latitude of any Place. P. 189. 
75 and Altitude of any of the fixed Sarl. 
191. 
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Containing fuk Definitions « and Pro- 


blems, as are very neceſſary for Be- 
ginners 1 1 5 116 enter . Sur- 


veying. 
s Er I Defution 


LR e I. E. 


CIRCLE is a WR Figure con- 
tained under one Line called the | 
 Circumfer ences, unto which all 
Straight or Right Lines drawn 
from the Center, are equal one to 
the other. A Right Line drawn 
through the Center and contained on both Sides to 
the Circumference, is called a Diameter: And half 
the Diameter, or any Line drawn from the Center 
: B to 
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2 Pita Surveyor, © hap. ! 1. 


ed Radius. *Fhus, - the 
4. -CADBF is a Cirole 3 of which the ourward 
ne ADBF is the Circum 
3s the Center; the Straight I Lide AB js a Diameter, 
and 25 of the Lines CB, CA, CE, or CD, drawn 
from the Center to the An rener, is a Radius. 
The Diameter as AB divides the Circle into twe 
equal Parts, CADB, CAFB, each of which is 
called a Semicircle : And the fourth Part of a Cir- 
cle, as CAD, or CBD, is called a QAuadrant. An 
Arch of a Circle is any Part or Portion of the Cir- 
cumference, as AE or ED, EDB, SW. 
IT be Circumferences of all Circles, whether they 
be large or ſmall, are commonly underſtood to — 
5 divided into 360 equal Parts, called Degrees : And 
each of theſe Degrees are again ſuppoſed to be ſub- 
divided into 60 equal Parts, called Minutes. So 
that half the Circumference contains 180 Degrees : 
a Quadrant is go Degrees; and the Bigneſs of every 
Arch, or the Proportion which it bears to the whole 
Circle, is expreſſed by the Number of Degrees and 
Minutes it contains. And ſince all Circles are di- 
vided alike, a Degree is not to be accounted a 
Quantity of any determinate Length, as ſo many 
Inches or Feet, &c. but is always to be reckoned 
as being the 360th Part of the Circumference of any 
Circle, without regarding in the leaſt the Bigneſs of 


the Diameter or Radius of that Circle : And if the 


Arch AE contains 5o Degrees, the little Arch @ e 
contains juſt as many; for each of theſe Arches have 


exactly the ſame Proportion to their reſpective Cir» 7 


cles, one with the other. 


Note, Degrees and Minutes are often expreſſed 
by placing an * ” over the reſpective Numbers, thus 


24* 30 is 24 Degrees and 30 Minutes. 


II. of 


7 
1 b 
"77 
9 9 
+ at 
NN 
* 
9 
7 5 
1 
$57 * ;: 
Di 
; 3 id 
"= 
"A "F270 1 
1 4 
4 N Wy þ 
- PS 
75 24 
4 GR 4 N 
e 
LORE nl 
2 A 8 
r 
7 
y i 
1 $ 1 
HERNE I 
Eo es 


A BF. 2 
. 
W 
e 
7 TL: 
"1 1 * 8 . 
e the. 11ddle ; 5 | 8 F 
» 1 2-8 
n 
„ 
1 
i * 5 n 
1 "#2 
2 * 
8 2 3» 
z 5 


i 
n 
e 
'd (22 


gect. r, The Practical Surveyor. | 2 


When two ſtraight Lines incline to one another 
and meet in a Point, they form what is called an 

* ANGLE : the Point where the Lines meet, is 
called the Angular Point; and the two Lines which 
include the Angle, are called the Legs, or the con- 
taining Sides of the ſaid Angle. Thus, in Fig. 2. 
the Lines AC, BC form an Angle at C; and the 
ſaid Point C where the Lines meet is called the An- 
The Meaſure of an Angle is an Arch of a Circle 


= deſcribed from the Angular Point, and which is in- 


tercepted betwixt its Legs: thus, the Arch DE or 
d e is the Meaſure of the Angle made by the two 
Lines CA, CB. An Angle is eſteemed greater or 


leeſs according to the Aperture of its Legs, or as 
the Arch intercepted between them contains more or 


fewer Degrees. And hence it may be obſerved, that 


the Bigneſs of an Angle doth not any ways depend 
upon the Length of the including Sides; for if the 


Lines C A, CB, one or both be produced ever ſo 


far, or cut off ever ſo ſhort, the Angle C would nor- 


1 thereby ſuffer any Change, or be made either big- 
ger or leſs; nor is it material whether it be mer- 
2 ſured by the Arch DE or de: for all Arches de- 


ſcribed from the Point C, and intercepted between 


the Lines CA, CB, contain exactly the ſame Num- 
ber ef Degrees and Minutes. PLE 
Note, When more than two Lines meet the 
© ſame Point, in order to ſpecify particularly any one 


of the Angles formed thereby, itis neceſſary icſhould 
be expreſſed by three Letters, whereof that at the 


1 Angular Point is uſually placed in the middle: 


W Thus, in Zig. 3. the Angle formed by the Lines 


| 10 AC, EC, is expreſſed by ſaying the Angle ACF; 
and the Angle formed by EC and DC, is om 
—_ B 1 — 


4. The Practical Surveyor, Chap. I, 
ſed ECD or DCE : (for it is not material which 
Letter be placed firſt, fo that at the Angular Point 
be placed in the Middle. ) But when there are only 
two Lines meeting at the ſame Point, the Angle 
may be expreſſed by a ſingle Letier, as the Angle bs 
C. Fig. 2. L 
Mole, Inſtead of the Word Angle, this Character Ho 
L. is often uſed. Angles are W re into Right, 4 
| rr and Ob. uſe. e Ls, 
A Right Angle is that which contains 90 Degrees, 1 
as the Z DCA or DCB in Fig. 1. and Fig. 3. Aan 
Acute L. is that which is leſs that go Degrees, as 
ACE, ECD. An Obie Angle is greater, than a 
Tight Angle, as ECB. 1 
Note, Both Acute and Obtuſe Angles are ſome- 5 
times called in general Terms Oblique arſe with- 
out farther Diſtinction. . _— 


UI. of Perpend cular and Parallel Lines, 


A Line is ſaid to be Feber to another 1 8 
when it forms an C with it of 90 Degrees, or when 
it ſtands uprightly upon it without leaning more to- 
one Side than the other; as in Fig. 1. and Fig. 3. 
the Line DC is perpendicular to A B; alſo the Lines b 1 
CB, CA, are each of them perpendicular to CD. 3 
A Perpendicular 13 the ſhorteſt Line that can be 
drawn from an aſſigned Point to a given Line; ſo 1 
'DC is the ſhorteſt Line that can be drawn from the L 
Point D to touch the Line AB. 3 0 
Parallel Lines, axe ſuch as are every where equi- 1 
diſtant one from the other; and if infinitely pro- 
Juced on either Side, would never meet; as the 
Lines AB, CD. Fig. 4. I 
Lines are ſaid to be Oblique, when they are nei- | 3 
ther Parallel nor Perpendicular to each other. 


Iv. off 


ect. 1. The Practical Surveyor. 5 
IV. Of a TRIANGLE. 


A Txrriancus is a Figure comprehended within 
0 4 three Right Lines, called Sides. If a Triangle hath 
all its Sides equal, it is called an Eguilateral Trian- 
#1 by if only two Sides are equal, it is called an 
75 e and if all the three Sides are unequal, it is 
called a Scalene T riangle. Alſo a Triangle having 
| one of its Angles right, is called Right- Angled ; 
* 145 all others are called Oblique Angled Triangles. 
But theſe Diſtinctiens peed. not be regarded by a 
. f Practical ee 
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. 07 Quadrilateral or F our Ji Jed Figures. 


OE A Quatrilateral Figure having it oppoſite Sides 
parallel (and conſequently equal) is called a Pa- 
#1 RALLELOGRAM, as Fig. 3, 6, and 7. If the Sides 

+ are all equal, and all the Angles right, as in Fig.” 
it is particularly called a Square. When the Angles 
are all right, and only the oppoſite Sides equal, as. 


375 in Fig. 6. it is called a Right-Angled Parallelogram ; a 
4 and when the Angles are oblique, as in Fig. 7. it is 


1 called an Oblique-Angled Parallelogram. | 
15 Aright Line (as C B. Fig. 3, and 6, and A D. 
Fig. 7.) drawn in a Parallelogram between two op- 


= polite Angles, is called a Diagonal; and this Dia- 


gonal divides the Parallelogram into two Triangles 
which are exactly equal one to the other, i. e. the 
Triangle ABC is equal to the Triangle BCD. 


005 
AIRY 


F ig. 3, and 6; and the Tre ACD is equal to 


ABD. Fig. 7. 
All Quadrilateral Fi igures, which are not Paral- 
lelograms, are called 77 rape ꝛia. 
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The Practical Surveyor. Chap I. 


SECT I. 
5 3 ng how to draw P. erpend culars 1 Pa- | "A 
rallels ; with the Deſcription and Uſe of the 


Parallel Ruler, Prot actor, and the Plotti "go 
Scale. 


I. From am offign-d Point C in a given Line A B, to | 
erect a Perpendicular C D upon the jaid Line A B. | 
Fig. 8. 


A K E any convenient Diſtance, and lay the 
ſame from Con each Side, as to. à and 5; 


then having opened the Compaſs a little wider, from 


the Points 4, 5, deſcribe two {mall Arches interſect- 
ing one anocher at D, and through the Point of In- 
terſection draw the Line D C, which is the Perpen- | 
dicular required. Þþ 
If the given Point A be in, or near the End of 15 
the Line B A, as in Hig. 9, and it be required to 
erect a Perpendicular AC; 5 
With any Extent A a deferibe- an Arch 4 4, then 
lay off the ſame Extent from à to h, and from 4 to 
d : From the Poinis 5 and d, deſcribe two ſmall 
Arches interſefting each other at C, and through 
the Point of Inter {tion draw the right Line CA, 
which will be the Pe, pendicular required. 
Or, if ſo you can't go far as 4, lay a Ruler over 
the Points à and 0, and mark where it interſects the 
Arch which was deſcribed from , then through that 
Interſection draw the Line C A, as before A 
Or take any Diſtance and lay it ſomewhere from A 
above the given Line, Fig 10. as to h; and from the 
Point þ as a Center, deſcribe an Arch greater than a 
Semicircle as a A C; then thro' the Center 5, and the 
Point a (where the aid Arch croſſes the given Line) 
draw a right Line @ C until it croſſes the Arch in 
Cs 


ect. 2. The Practical Surveyor. 7 
c; aLine CA drawn thro” the Point of Interſection 
C, is the Perpendicular required. This Method 
may be readily put in practice by a Ruler and a 
Pair of Compaſſes, without deſcribing any Arch 
for, having taken any Extent, and laid it ſomewhere 
from A to 5, keep fixed that Foot which is in 5, 
and turn the other about until it falls upon the given 

Line, as at a: the Compaſſes reſting in this Poſition, 
apply a Ruler clofe to its Legs, and keep it fixed 
while you turn the Foot which is in a, until it 
touches the Ruler in C; a Line drawn from C to 
2, will be the — required, as before. 


7 II. From a Point given C, to let fall a Perpendicular 


upon a given Line B D. Fig. 11. 


From © deſcribe an Arch that ſhall cut the given : 


Hed Line i in two Places, as in à and b; then from the 
Points a, b, deſcribe two Arches inter ſecting each 
bother in d; a Ruler being laid from C to d, by the 


Edge thereof draw the right Line CD, which will 


. 
75 


be the Perpendicular required. 


Or, from the Point given C, Fig. 10. draw any 
right Line C a, which biſe& in b, then with the 
Extent & c or þ à deſcribe an Arch inter ſecting the 


given Line B D as in A; then A5 18 the Perpen- 


dicular required. 
Note, A Perpendicular, from any aligned Point, 
may be drawn without uſing Compaſſes, by the 
Help of a ſmall Square of Braſs, in the Form of a 
Carpenter's Square ; or by a Scale in a Caſe of In- 
ſtruments, that hath a right Angle, &c, Thus, 
if you apply one Side of the Square cloſe to the 
ven Line, ſo as the other Side (or the Corner of 


it when the Point is given in the Line) may touch 


the given Point; a Line drawn by this Side of the 
Square, will be the Perpendicular required. 


B 4 If 
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If the Corner of the Square be a little blunt, you 
muſt make an Allowance when you apply it tio a l 
Point in a Line; and when you are drawing a Per- 
pendicular, you muſtſtop betore you reach the given 
Line, and afterwards continue quite home that Part 

of the Perpendicular which is aiready drawn: but ' 
how todrawa Perpendicular by the Side of a Square, 
is obvicus to every one. 1 


III. Of the PARALLEL RULER ; and how 10 draw a 
Line through any aſig ned Point, parallel to another 


given Line. 


The Parallel Rulen may be made of either Wood, 
Ivory, or Braſs : It conſiſts of two Rulers joined 
together in ſuch a Manner, that if while one is kept 
fixed, the other be opened or drawn out, it will al- 
ways keep parallel to its firſt Situation. Theſe In- 
ſtruments are very uſeful, and ready for what they 
ate deſigned: They are made of various Lengths, 


i \ from about 5 Inches upwards ; but for common 
w_—— U ſe a ſmall one made of Ivory, or ſome hard Wood 
Wo is the moſthacdy, e 
1 Tei it be required to draw through a given Point C, 


a right Line parallel to another given Line A B. 


Lay the Edge of the Parallel Ruler cloſe' to the 
Line A B, then keeping the lower Part of it from 
ſlipping, move the upper one till it touches the 
Point C, and by the Edge thereof draw the Line 

CD, which will be the Peralle! required. | 

If the Point C happens to be farther than the Pa- 
fallel Ruler will reach at once opening; having o- 
pened it as far as you judge proper, keep the upper 

Leg faſt, while.you bring the lower to it; then open 
the upper a Leg a ſecond, and if it be neceſſary a third 
| time, 
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IF time, Sc. till it reaches the Point C, and draw the 
Loe CD as before; but great Care] 18 neceſſary i in 
this Operation. 

The Parallel Line C D may be n without 
che Help of a Parallel Ruler ; hs, | 
From the given Point C, take, with a Pair of 
12 Compaſſes, the neareſt Diſtance (as C @) to the 
given Line AB; then with that Extent from ſome 
Point as 2, near the End of the given Line deſcribe 
an Arch: a right Line CD drawn thro” the Point 
C, fo as to touch that Arch, will be the Parallel 
7 Line required. 


Iv. Of the ProTRactor ; and how to make or 
hd meaſure an Angle of any N umber of Degrees. 


The ProtraFor is uſually made of Braſs, and it 
may be either a whole Circle, or a Semicircle. The 
| ephole Circle is divided into 360 Degrees, all which 
are numbered the ſame Way; vide Frontiſpiece. 
The Semicircu:ar Protrattor, | think. is the beſt for 
common Uſe; aud this is divided into 186 De- 
grees, which are numbered both Ways, as in the 
outer and innermoſt Scale of Number, Fig. 12. the 
Diviſions on the Limb ſerving equally for both. 
Between theſe, there is another Scale of Numbers, 
reaching from 180* to 360? : This middlemoſt 
Scale is placed entirely for the Sake of Surveyors, | 
but at preſent we ſhall have no Uſe for it, nor is it 
uſually- placed upon common Protractors: alſo 
when this is placed, the innermoſt is commonly 
omitted ; but that the Inftrument may be fit for all 
Purpoles, it is beſt to have all three. Protractors 
are made of different Sizes, but thoſe for Surveyors 
ſhould be at leaſt of ſix or ſeven Inches Diameter. 


To 
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20 nale an Angle of any given Number of 


Degrees. 


Lay the Center of the Protractor to 8 Angular 
Point, and bring the fiducial Edge (or the Las Fc 
paſſing through the Center)cloſe to o the given Line; 
then from that End of the Protractor which cuts 
this Line, count the given Number of Degrees 14 
Minutes in the Limb, and there make a Point; 
a Line drawn through this Point will form the . 
"required, - 61 
Example, If it be required to make an Z at the 0 
Point C, (Fig. 12.) taken in the Line CA, of 45 
Degrees; lay the Center of the Protractor to the : 1 
Angular Point C, fo that the Edge 4 C lies all the 
Way cloſe to the given Line AC; then from this 
Line count 45 Degrees, and there make a Mark 
(with the Point of a Needle) and through this Mark 
draw the Line CD, which forms the C required: 
this Line forms, with the Line CB, an C of 135 
Degrees, as is ſhewn by the inner Scale of Numbers, 
In like Manner, to make an Angle at C with the 
Line C B, for Inſtance of 34, or 4o' : Having 
rectified the Protractor as before directed, count 34 
Degrees (now in the innermoſt Scale) e for the 
40 Minutes eſtimate as near as you can two thirds of 
a Degree more, and there make a Prick or Point: a 
Line CE, drawn through this Point makes the An- | 
| gle BCE 34 40/; whence the . ACE is 145 
20/ „as is ſhewn by the outermoſt Scale, 
Note, If the given Line ſhould not be ſo long as 
the Radius of the Protractor, it will be neceſſary to 
continue it farther ; and then having placed the Cen- 
ter of the Inſtrument exactly to the Angular Point, 
turn it about till the Beginning of the Diviſions cut 
the given Line. By this Means the Protractor may 
be adjuſted more accurately than it can by truſting 


altogether 
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= altogether to the fiducial Edge; and remember al- 
or ays to count the Degrees in that Scale which be- 
15 gins on the ſame Side of the Angular Point that the 
x given Line is of. ; 

* Hoy to find the Number of Degrees Go 

+ in an Angle already made is ſelf-evident ; for, hav- 


Bank's 


| 5 adjuſted the Protractor to the Center and to one | 
of the Legs of the given Angle, the other Leg 
; (produced if need be) will cut the Degrees whi. a: 
. the L contains. Thus, in Fig. 12. the Z ACD 
5 Pp contains 45 Degrees, BCD 135 Degrees, BCE 
$54 Degrees 43 Minutes, and ACE 145 Degrees 
20 Minutes. 


6 1 Of the Prorrmo- Sears. 


The Sides of all right- lined plain Figures may 
; be meaſured and laid down upon Paper, according 
to the Proportion which they bear to one another, 
by the Help of right Lines divided into equal Parts: 
W Theſe Lines are called Scales of equal Parts; and a 
Ruler having ſeveral of theſe placed upon it, is u- 

ſually called a Plolting-Scale. Theſe Scales are 
made of different Sizes, and we uſe either of them 
indifferently, according to what Dimenſions we 

Z would have our Plan or Figure be of, upon the Pa- 
per. Theſe Scales are divided firſt into large Divi- 
© ſions, which are numbered o, 10, 20, 30, &c. Fig. 
13. the firſt of theſe between o and the End, is again 
& ſubdivided into ten equal Parts, and this ſerves for a 
common Diviſion for all the reſt. The ſmall Divi- 

ſions may either ſtand for Units, and then the large 
ones will be Tens, according to the Numbers; or 
the ſmall ones may be Tens or Tenths, &c. and then 
the large Diviſions will accordingly be Hundreds or 
Duits, &c. They may a ſo ſtand for Feet, Yards, 

Miles, &c. according to the different Purpoſcs they 

are 
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are applied to. A Builder would conſider them as 


are contained in an Inch: As in the Scales A, B, 


in an Inch. 


7 o take any Ab upon the Scale which may repreſent 75 
the other to 6, reckoning from o towards the End, 


for eaſe in counting. Let it be required again to 


— 
wad 


n 
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Feet; a Land-Surveyor as Chains or Perches : and a | : 
Sailer would make them ſtand for Miles or Leagues. 
Moſt Scales are numbered at the End, which Num- 
bers ſhew how many Parts of the reſpective Scales 


and C, the Numbers 20, 30, 40. ſhew that ſo 
many parts of theſe Scales reſpectively are contained 7 


125 given Number; for Eanfle, 56. 
Set one Foot of the Compaſſes in 30, and extend 10 


and that Extent will be 56, which may ſignify 56 1 


Feet, or 56 Perches, &c. Note, The Diviſion for 


5 is always drawn out a little longer than the reſt, | 


take off 456; ſet one Foot of the Compaſſes in o, 
which in this Caſe ſtands for 400, (and conſequently i 


the ſmall Diviſions at the End are each of them 10) 7-4 
and extend the other as near as you can eſtimate to 
Fo of the Diſtance between 5 and 6, which Point is 


56, and therefore the whole Extent between the 3 
Compaſſes is 456. 1 
N. B. The Manner of uſing all theſe Scales is 779 


the ſame, and you may chuſe either of them indifſ- 
ferently, as it beſt ſuits your Purpoſe; but you 
muſt remember always to uſe the ſame Scale in 
laying down or meaſuring the Sides of the ſame 


Figure, and the Figures that are in the ſame Plan 6.4 
or Draught. by. 


When the ſmall Diviſions at the End are ac- 
counted fo many Tens, a Number may be taken 
off more accurately by ſuch a Scale as D, called a | 
"ro Diagonal | 


In a = 


| Pes. 2. The Practical Surveyor: 13 
; 2 iagonal Scale. Thus, for Example, 0 take off the 


Number 450. 

2 5 Set one Foot of the Compaſęes in 4, on the Side 
f the Scale, which in this Caſe ſtands for 400, 
ö nd carry it in that Line until you come to the 6th 
Fr Parallel Line, reckoning upwards from c towards 
az; then extend the Compaſſes from that Point to 


1 the Point of Interſection of the foreſaid Parallel 6, 


1 
1 


10 and the Diagonal zo, (reckoning the Diviſions at 


the End of theſe Diagonals from d to c, each of 
15 them gi) and n Extent } 18 8. this may alſo 


N 15 i a Line ** given, to find bow many Parts it aan. 


accordi ng 10 any Mened 8 cale. 
Take the faid Line between the G and 


5 apply that Extent to the Scale, ſo that one Foot be- 
ing placed in one of the large Diviſions, the other 
may fall among the ſmall ones; the Number con- 
tained between the Feet of the: Compaſſes, ſhews 
it the Length of the Line according to that Scale. 


Thus a Line which meaſures 36 upon the Scale 20, 


40; and ſo upon any other Scale more or leſs ac- 


If the Diagonal Scale be uſed, ſet one Foot of the 


the other may fall among the Diagonals at the End; 
then carry both Feet parallel tothe Side of the Scale, 


Diagonals, and the Number between the Compaſſes 
(being rightly counted according to the Directions 
above given) will be the Length required. 


ABC, Fig. 14. meaſures 335, AC 276, and BC 
204: And by the Scale 40, the Sides 4 9, ac, b a 


will meaſure 34 upon the Scale 3o, and 72 upon 


7 cording to the e ertlen which it bears to thoſe 
above mentioned. 


Compaſſes in ſuch a one of the large Diviſions, that 


until that which is at the Top interſects one of the 


By the Scale 20, the Side A B of the Triangle 


0. 
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of the Triangle a þ c, will meafure each reſpeCtively 
the ſame with the Sides of the Triangle ABC: f 
that each of theſe Triangles may repreſent the ſam 
Quantity of Super ficies, as ſuppoſe Acres of Land} 
though one upon the Paper is four times biggt| 
than the other. he o 
It may not be amiſs here to ſhew, how with thre 
| 1 right Lines to make a Triangle; for Example, 
Let there be given theſe three Numbers 333, 276, 
and 204. Having drawn a right Line, take 333 
off ſome Scale (ſuppoſe that of 20) and lay that 
Extent from A to B; then having took 276 from 
the ſame Scale, ſer one Foot of the Compaſſes in A, 
and with the other deſcribean Arch at C; from B, 
with 204 between the Compaſſes, deſcribe another 
Arch interſecting the fo mer, and to this Point of 


Interſection draw the Lines A C, B C. 


Shering how to find the Area or Superficial Ci 
tent of any plain right-lined Figure. _ 


Agnitudes are diſtinguiſhed into Lines, Super- 
ficies and dclids: And every Magnitude is 
meaſurable by ſome other Magnitude of the ſame 
Kind, taken as a Standard ; as a Line by a Lineal 
Foot, Cc. a Superficies, by a Square Foot, Sc. and 
a Solid by a Solid Foot, Sc. But our Buſineſs here 
is only to meaſure Superficies; and the Quantity 
or Content of any Super ficies is called its AREA. 


I. Lo find the Area of a rigbit-angled Parallelogram. 


_ Multiply the Length by the Breadth, and the Pro- 
duct will! be the Area or Content. Thus, if in 
Fig. 15. the Side A B be five Feet, and A C 2 Feet, 
the Area or Contents of the right-angled Parallelo- 

gram 
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$ E gram A B C D is ten ſquare Feet : Alſo if A B in 
2 Fa 16. be 10 Feet, and AC 10 Feet, the Con- 
5 tent of the Square ABDC is 100 ſquare Feet. If 


the Dimenſions of the Sides be Inches, or Perches, 


7 Ks the Products will be accordingly ſquare 1 
1 or ſquare Perches, c. 

= The right-angled Parallelogram is the original 
Figure, from whence we learn to meaſure all plain 85 
x right-lined Figures. But before we proceed any 


* | farther, it may be proper to 1 the * 


1 Lemma. 
144 Lemma 1. 
1 Fig 1 7. e AB DC, ABF ER, which : 
1 are upon the ſame Baſe AB, and between the ſame 


Parallels AB, CF, are equal one to the Aber, 
Euclid. Lib. 1 Prop. 35. foe 23 


£ * : 


Por the Triangle BDF, which is added to one, 
is equal to the Triangle ACE which is left out of 


dhe other. Wherefore, becauſe the Product of AB 


& multiplied by BD, gives the Area of the Parallelo- 
XZ gram ABDC ; this Product will alſo, give the Area 


4 of the Parallelogram ABF E. Hence we learn, 


Il. To Fd the Area of any Oblique- Angle Paral- 


lelogram. 


Let fall a Perpendicular from one of the Angles 
upon the oppoſite Side, and multiply this Side by 
the ſaid Perpendicular ; ; the Product will. be the 
Area required. 
= Fig. 18. Let the Perpendicular E 2 let fall upon 
the Baſe AB be 27 Feet, and let the ſaid Baſe be 
34 Feet ; then the Area of the Parallelogram 
: ABEF will be 918 ſquare Feet. 
It would be the ſame Thing if the Perpendicular 
be let fall from any other ef the Angles, as from 


F upon AB produced ; but then the Perpendicular 
5 F = 
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F muſt be multiplied by the Baſe A B (which is | 4-5 
57 to 4 6) and not by the whole continued Line 17 


| Tags 2, 


Fig. 19. If a Parallelogram ABDE and a Triangle 
ABC have both the ſame Baſe AB, and are 7.| 1 
teen the ſame Parallels AB, DE; the Parallelo- 
gram ſhail be double to the T . Eucl. Lib. I. 
Prop. 41. 7 


For the Triangle DCA is. 4 to the Trian ole 1 
A Ca, and the” Triangle BCE 1s equal to the To 
Triangle BC a. Wheretore, becauſe the Product . 
of AB multiplied by Ca (which is equal to DA) 
gives the Area of the Parallelogram ABED; this i 
Product will be double to che Area of the Triangle þ £ 
ABC. N 5 


III. 'To find ihe Area of any 7. 2 


Fig. 20. Let fall aPerpendicular from one of hel 5 
Angles upon its oppoſite Side, which may be called 
the Baſe,; then half the Perpendicular multiplied "i 
the whole Baſe, or the whole Perpendicular by half 
the Baſe, will be the Area; or multiply the Baſe and 
Perpendicular together, and half that Product will 
be the Area. I hus, if the Perpendicular Ca be 
15, and the Baſe AB 39, the Area of the Triangle 
ABC will be 2924. 

Note, The Perpendicular may be let fall from 
what Angle you pleaſe: thus, the Perpendicular i 
A let fall upon B C produced, being multiplied 
by the (now) Baſe BC ; or the Perpendicular Bd 
let fail upon A C produced, being multiplied by 
AC, will give the ſame Product as before, viz. 8 4 
2922. But it is beſt to draw your Perpendiuly 
from ſuch an Angle, that it may fall within the 


DIY 1 
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Triangle, which it will always do, if 1 it be drawn 


67 upon the longeſl Side: Alſo in acute- angled Trian- 


gles, a Perpendicular drawn from Scher of the 


5 ; Angles will always fall within the Triangle. 


Note, You need not actually draw the Perpen- 


dicular, but only take with your Compaſſes the 
WE neareſt Diſtance ftom any Angle to the oppoſite 
Side, which muft be produced, if the Angle at the 
End of the Baſe be obtuſe. Note/alſo, Wen the 


13 Perpendicular falls without the Triangle, as Bd or 
As., you muſt take for your Baſe only the Side of 


e the Triangle AC or = and not the WHOS conti- ] 
e nued Lines Ad or By. 5 ORR, 


LK P 
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1 oppoſite Angles, and this will divids TheF toute inta 
to Triangles, each of which may be meaſured 
= ſeparately by the foregoing Article: and theſs! 'two 
i Areas will be the Area of tlie J rapenium. 2 nvot 


y ME tween two ſuch” Ang gles, that the Perpendiculhrs | 

2 I drawn upor it from ths two other Angles may fall 
; 'F within the Figure: And inftead of meaſuring - 

© Triangles ſeparately, it is beſt*t64dd the tw 
Perpendiculars together; then halÞ this Sum-indl- 
4 tiplied by the Diagonal, or the Sum of the two 
8 a by half the Diagonal, will be WE 
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Note, ' You ſhould always draw the Diagonal be- 


the 


Area required. 
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"This, if BC be 46, "Na 25. 44 1 
and DI 47 122 
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Figure, as ABCDEF GHI. Ess. 23. 
1 
ede che given Fi igure into Triangles, by 
. drawing as many Diagonal Lines as are neceſſary, 
| which Diagonals muſt be drawn ſo as not to inter- 
ſect one another; then having firſt found the Area 
of the Trapezium ABEl, fnd ſeverally the Area 
| of the Triangles CDE, 
e — added together, will be the Area 
5 of che whole Figure, A little Practice will ſug- 
the moſt convenient Way of drawing the Dia- 


Sonals ; but which ever Way they are drawn, pro- 


vided they do not interſect one another, and that 5 
cke entire Figure be reduced into Triangles, the. 


Whole en or r Content will be had the ſame. : 
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Y Shewing 1 70 meaſure any Piece of a 
= Loud by the Chain and the Plain- 
Table. 


.M * * 


: 

8 N Are of Land is appointeft 18 the 
SAND Statute of 33 Ed. I.) to contain 160 
ſquare Ne or Peles; therbis no Mat- 
ter what Form it lies in, 0 that it con- 
od Wie 160 ſquare Poles, But before the; lan of any 

Piece of Land can be laid down, or photracted up- 
on Paper, in order to find the Are or N Le of 
Acres it contains, we muſt firſt Know the Length 

and Poſition of the ſeveral Lines which bound the 
W fame. In order to find the Poſition o the Hedges, | 

E Fences, or Boundaries, which inclofe a Field, ſeve- 
ral Kinds of Inſtruments have been invented; Kot in 
= this Chapter we ſhalÞ conſider only the Plain Table, 
as being the ſimpleſt and eaſieſt for. Beginnerz. 
For meaſuring the Lengths of Lines 1 in the F eld, 
W Surveyor s make uſe of Gunter's 
5 certainly the beſt adapted for chat: 
be. This Chain contains in Leng Fdles OE 

66 Feet, and is. divided into ig equal Parts or 
Lints, each Link being therefote 71 Inches. 8 
chat one ſquare Chain contains-x6. ſquare. Perches, 
and ten ſquare Chains make exactiy one Acre: that 
is, a rigbt. angled Parallelogram, being one Chain 
in Breadth and ten in Length, or two. in B 'cadth 
and five in Length, is exactly an Acre. See the 
5 following Tables. | 
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Rs Table of Long Meſure. , 
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4. A 7 able, Ab del nam Chain, Links, and 
Parts, are contained i in any Number 'Y Feet, from 
I t0 1000. 


5 Fier. Chain. Links. Pres. * Links. Fe et. Chain. Link. Pts. of Links 
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= he Uſe of theſe T ables is plain by Tnſpettion, there- 
"fore fe Directions are wn 


8 B © ; 99S 
85 the Chain, OF Nel Staff, and the Arrows. 


HE Chain is uſed in all Manner of Bu- 
ſineſs in the Field, and it contains in Length, 


as aforeſaid, 4 Poles or 66 Feet, divided into 100 
1 each Link being Toe Inches. At the End 
. ot 
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the others are diſtinguiſhed by Holes or Notches: 
is a plain Piece without any Mark as aforeſaid : the 


Turck de Number of Marks being four, each of 


Colour at 25, from each End of the Chain, eſpe- "I 


tion Line and the Fence we meaſure by a Staff of 
: 3s the ſame with the Links of the Chain. 


with Bits of red Cloth, and at the Bottom you may | 2 
put {mall Iron F errils, pointed ſharp at the End, | 7 
that you may ſtick them ealily into the Ground. 


NET as when FOU meaſure with it. Alſo a Surveyor 


0 eaking, he may be able readily to mend it. 77 
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of every tenth Link is faſtened a Piece of Braſs, in 
order to count the odd Links the more readily : 
That which is in the Middle is a plain Piece, but 


the firſt from either End of the Chain having one 
Hole or -Notch, the ſecond two Holes or two 
Notches, Sc. until they meet in the Middle, which 


hich being. counted from the neareſt End of the 
Chain ſignifies 10 Links; thus, % Mark is 10, 
te 20, three 30, S c. But when you have got be- 7 ; 
yond the Middle or go, then four ſignifies 60 Links, 5 
three 70, 6750 80, and one 90. Alſo you may tie 
a large red Rag at 30 Links, and others of a lighter | 


cially when the Graſs i 18 long. 7 
But becauſe of Furze, Water, Bruſhwood, Ge. . 
we are generally forced to meaſure the Station Lines WW 
in the Field, at ſome Diſtance from the Hedges or 
Fences; and therefore the Breadth between the fta- | 


the exact Length of 10 Links or 64; Feet. This | 
is called an Off-/et Staff, and is divided into 10 equal 
Parts, which are called Links, becauſe their Uſe 


You muſt alſo provide two ſtraight Staffs of about 
5 Feet each, and ꝙ Arrews of ſmall Sticks above a 
Foot long each : ; theſe you may mark at the Top 2 


Note, Before you make uſe of the Chain, you ? 
ſhould examine its Length with the Off-ſer Staff, 
ſtretching it on level Ground, after the-ſame Man- 7 


ſhould have by him ſome few odd Links, ſome Base ; 1 
and a Pair of Pliers, that in Caſe of the Chains} ih 
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Directions for meaſuring with the Chain. 8 | 


= Having ſet up an upright Staff at each of the Sta- 
tions, betwixt which you are to meaſure, let the 
Leader of the Chain take the nine Arrows in his 
AX Hand, and one of the five-feet Staffs ; let him al- 
ways draw the Chain tight, and let the Follower, 
ſtanding at the firſt Station, direct him to place his 
Staff at the Chain's End in a right Line with the 
two Stations, and there let him ſtick one of his Ar- 
XZ rows, and then goon. a herds 
Let the Follower, being come to the Arrow, 
tanke it up, and put his Staff in the Place thereof, 
and direct the Leader to place his Staff as before; 
then let the Leader, ſtanding at his Staff, look back 
towards the laſt Station, and he will ſee the two 
Staffs and the Station in one right Line, if they have 
directed right; but if not, the Leader muſt move 
ſide ways till he brings his own Staff, the Follower's 
and the Station- Staff into a right Line; and ſo muſt 
each direct the other, till the two Staffs and two Sta- 
tions are in one right Line. And you muſt be al- 
x ways careful, that they who carry the Chain. de- 
viate not from a ſtraight Line; otherwiſe neither 
the Form nor Content of the Plot can be true. 7 
Let them thus proceed till they have meaſured 
to the Station, or till the Leader is nearer the Sta- 
tion than one Chain's Length; then will the Num- 
ber of whole Chains meaſured be expreſſed by the 
Number of Arrows pricked down, ſuppoſe 7; and 
the Leader holding the End of the Chain to the 
Station, the Follower will ſee how many Links 
are containsd between the Station and laſt Arrow, 
ſuppoſe 60. | _ ” 
Now enter in the Field-Book, the Chains and 
Links without any Diſtinction between them, and 
G 4 they 
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they will be 760, implying either 760 Links, or 7 
Chains 60 Links; but the Links muſt always 
poſſeſs two Places after the Chains, as 7 Chains 4 
Links muft be written 704, and not 74 ; and 8. 
Chains muſt be written 800 : Allo as ſoon as you 
have meaſured each Length, enter it down imme- 
diately in the Field-Book, and never truſt to your 
Memory; allo at the End of each Length, enquire 
of the Leader and Follower how many Arrows each. 
have in their Hands, and, if the Sum of the Arrows 
are not nine, the leaſt meatored Length is doubtful, 
and muſt be re-meaſured before you proceed. 
When the Length is above nine Chains, let the 
Leader go on, and ſet his Staff down at the tenth, 
and let the Follower put his Staff in the Place of 
the Leader's, and give the Leader the nine Arrows, 
and then proceed as before; but enter theſe 10 
Chains immediately in the Field-Book, and, if the 
Length be IO Chains more, enter 20, Cee: 
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Note, It is ; uſual to allow 5 x aks foom the Stem 
of the Quickſet Hedge, FA the Breadth of tha 
Pitch, except the Cuſtom or Agreement is other» | 
wiſe ; but the Cuſtom of the Place generally is the 

Surveyor's Rule. 

Note, It is uſual to have 10 1 and then the 
two 5 Feet Staffs are omitted; but when the Graſs 
is long, the Ground uneven, or the Diſtances be- 
tween the Stations pretty conſiderable, the two ́ ᷣ“ 
long Staffs are very convenient for the two Men 
who carry the Chain to direct each other by, | 
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SECT II. 


2 PLAIN TABLE: And now by that 


Inſtrument to take a Plan of one or ſeveral 
Fields, by placing it at one or more Stations 


RE about the M. 222 » from whence the Angles 


may be ſeen. 


HE Plain T able 18 a ſmooth Board made in 
the Form and about the Bigneſs of a com- 


4 mon Sheet of writing Paper: Sometimes they are 
made large enough to hold an imperial Sheet. For 


N fo SJ 


E faſtening and keeping the Paper cloſe down, a 


o Fa 3 \s Z 


Et wooden Frame is fitted round the Edge of the Table. 
This Frame ought to be fitted ſo as to keep the Pa- 


per tight down, and likewiſe ſo as it may be eaſily 


put on and taken off; and to prevent tearing the 


Paper in faſtening it on, the upper Edge of the Ta- 
ble and the lower Edge of the Frame "ſhould be a 
little obtuſe, and not Fax ; and if it be neceſſary 
the Frame may be faſtened underneath, by Pins or 

Screws going through the Table. The Frame is 

= uſually divided into Degrees anſwering to a certain 
Point in the Table, taken as a Center; but this 
is of little or no Uſe, and quite foreign to the 
= Deſign of the Plain Table. There is commonly an- 


TY nexed to this Inſtrument a Compaſs Box with a 


> IE Needle in it touched with a Load-ſtone ; but this 
alſo is of no great Uſe : for the Bearing of any 
Line may be found (which is the only Uſe here of 
the Needle) ſufficientiy exact by a little Pocket 
Compaſs. 


The Plain Table is uſually made fo as to be taken 


to Pieces, I ſuppoſe for the Conveniency of Car- 


riage, but, lay ing aſide that Conſideration, it would 
be much better in one entire Board, and then alſo 


it would lerye as a very good Drawing- Board. 


There 
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There is alſo belonging to the Plain Table an In. 
dex, having a plain Sight fi fixed upright at each End : 
In the lower Part of one Sight is a vertical Slit, and 
in the correſponding Part of the other is a wide Wi 
Opening, having in the Middle of it a vertical Hair 
or String, to cut the Object when you look through 
the Slit in the other Sight; and for the Conveniency 

of looking backwards without turning the Index, 
over the wide Opening in one Sight, is a fine Slit, i 
and over the narrow Slit in the other is an Opening 
with a vertical Thread in the Middle as before de- 
ſcribed of the other Sight. Note, The vertical 
Threads and Slits ought to ſtand exactly over the 
fiducial Edge of the Index (which is always filed 
ſloping from above) if produced through the Bot- 
tom of both Sights. 15 
The Index is commonly made two Feet long, 
but the exact Length need not be regarded, if it be 
but convenient according to the Bigneſs of the Ta- 
ble. The outward Edge of the Index is commonly 
divided into Inches, and on the Surface betwixt the 5 
Line of Inches, and the fiducial Edge, is a diagonal W 
Scale; and alſo ſometimes Lines of artificial Num- 
bers, Sines and Tangents: But theſe Lines might, 
with as much Propriety, be drawn upon the Off-ſet 


Staff. Inſtead of all theſe, it would be better to 


have Scales of equal Parts of different Dimenſions, 
and then you would always have at Hand ſuch 2% 
Scale as would beſt ſuit your Purpoſe. "7 
Underneath the Table is faſtened a Braſs Socket, 3 
which fits a Braſs Pin fixed in the Head of a three- 7 
legged Staff. This Staff ſupports the Table at 2 
proper Height, and the Table is faſtened to it by | 
a Screw in the forementioned Socket. 7 
Note, You ſhould always take Care that the Ta- 
ble, when you uſe it. qe pretty nearly horizontal 


or level; which you may know by applying ro 
it 


* 
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Nit a little Square, having a Line and Plummet 
W faſtened to the upright Side; then by drawing out 
W or in, one or more of the Legs of the Staff, as you 
ſee Occaſion, you may rectify the Table ſufficiently 
near for your Purpoſe. Sometimes to the Head of 
the Staff is faſtened a Ball and Socket; but this is 
rather a Detriment than of any real 'Uſe, for the 
Hall is ſubject to ſhake or turn horizontally ; ; and as 
there is no other Way of moving it, but by the im- 
BE mediate Application of the Hand, the fame End 


will be obtained as ſoon and as well by moving the : 
1 Leg? of the Staff. | 


Directions for m ing the Plain 7, . 


Let Fig. 23. be ſuppoſed to repreſent two Fields 
or Encloſures, a Plot of which is deſir ed; and firſt 
of the Field a/mob. 
Having put your Plain Table in order, and ob- 
{ ſerved the Needle to play well. (if you make Uſe of 
one) put a Sheet of fair Paper thereon, and preſs 
= down the Frame, ſo that the Paper lies ſmooth ; 
then you may imagine the Paper on the Table to re- 
W preſent the Surface of the Land, and the Lines you 
et ſhall draw thereon, to be the Boundaries of the re- 
to ipective Fields or Encloſures in ſome Proportion or 
other. If you make an Inch long on the Paper, to 
repreſent the Length of one Chain on the Land; 
and if 5 Chains in 1 Length, and 2 in Breadth, con- 
W tain the Quantity of one © Acre on the Land; then 5 
„e- Inches in Length, and 2 in Breadth, ſhall alſo 
t a contajn the Quantity of one Acre on the Paper. 
W This being premiſed, we will proceed to lay down 
upon the Paper, the Lines which encloſe theſe two 
a- Fields, according to their juſt Length and Poſition ; 
A which therefore Thall include the fame Quantity of i 
to Superficies as thoſe on the Field, in Proportion as 
it 40 Squate of 1 Inch to the Square « of 1 Chain. 


But 
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But if we make half, or a quarter of an Inch, or 

halt a Quarter, (by which the following Dimenſions 
were laid down) on the Paper, to repreſent one 
Chain, it will be the ſame Thing in Effect, only 
the Plot will be thereby rendered leſs. 

Firſt, place the Table ſomewhere about the Mid- 
dle of be Field, from whence, if poſſible, you can 
fee all the Angles, aSat© 1; and make a Hole in 
the Ground, over which by the Help of a Plummer 
and String, ſet the Center of the Table, by apply- 
ing the String to the Head of the Staff. Having let 
the Inſtrument horizontally, turn it about till the 
Needle hangs over the Flower de Luce in the Box; 
(or if it is more convenient, turn the length-way of "4 
the Table to the length-way of the Plot, that it may, 
If poſſible, lie on one Sheet of Paper; and note, 
on a Bit of waſte Paper, the Diviſion in the Box the 
Needle hangs over when at reſt) and then ſcrew the 
Table faſt. Aſſign on the Paper a Point, or ſtick 
2 Pin at © 1, (to repreſent the Hole in the Ground 
or preſent Station) to which Point, apply the fiducial 
Edge of the Index, 2nd turn it about, SEEPINE the 
Edge cloſe to the Point or Pin at ©, till through il 
the? Sights you ſee the Hair cut a Staff or Mark, Te s 
up exactly in one of the Angles, as ata ; then by 
the Edge of the Index, draw an obſcure Line from 
the Point © toward the Angle a, (with the Point of 
the Compaſſes or with a Pencil) without regarding = 
the Length, ſo it be but long enough. = 

Let the Mark be left at a, and cauſe others to be 
ſet up round the Field, at every Angle therein, as 
at I, m, o, b; to every one of which direct the Sights, 
and when the Hair therein cuts the Mark (keeping 
the Edge of the Index cloſe to the Point © ) draw 
the ſeveral Lines © 4, © mn, Oo, © b. 

Now fee whether the Needle continues to hang 
over the fame Point 1 in the Box as when you firſt 

planted 


Sect. 2. The Practical Surveyor. 29 


planted the Table; alſo lay the Edge of the Index 
to the Line O a, and if Rr. the Hair in the Sights 
cuts the Mark at a, and the Needle hangs over the 
fame Point as at firſt, you may conclude the Table 
hath not been moved out of its firſt Poſition, which 
= is carefully to be obſerved. mY | 
In the next Place we proceed to meaſure the Lines 
©a, O Sc. Thus, apply the Ring at the End of 
the Chain to the Hole under the Table, and let the 
Chain be ſtretched at Length towards one of the 
Angles as ata; and when you have meaſured up 
thereto, (obſerving the Directions before laid down 
for meaſuring with the Chain) you will find the 
Length of the Line Oà to contain 3 Chains bo 
Links, which note in a Bit of Paper. „ 
Having meaſured the Line O a on the Ground. 
take the Length thereof, viz, 360 Links from the 
| Scale of equal Parts (which you judge is moſt con- 
venient for your Purpoſe) and lay the ſame (on its 
Repreſentative upon the Paper) from © to a. After 
the ſame Manner meaſure with the Chain the 
Length of the ſeveral Lines ol, Om, Oo, OS; 
cel transfer the Length of each Line on the 
= Ground to its Repreſentative on the Paper, making 
= Marks where the End of each Line falls, as at 4, 
% I, Mm, o, ff. 
Laſtly, join the Points "a I, m, o, b, with Ink 
Lines, becauſe they ſhould not rub. off, (and for 
this Purpoſe a Drawing-Pen is requiſite) as the 
Lines al, Im, mo, ob and ba, which conſtitute the 
Boundaries of the F ield, almob. 

Note, Itis generally the moſt expeditious Way to 
meaſure one Line from the Inſtrument to an Angle, 
and the next from the Angle to the Inſtrument ; and 
ſo backwards and forwards till all are finiſhed, note- 
ing down as you meaſure them, the Length of each 
Line on a Piece of Paper ; then obſerving \ whichLine 
you 8 with, ſet on its true Length on the Paper 

on 
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on the Table, and the reſt of the Lines in their Order! 
A young Beginner may take the Pains to meafure 
a-croſs ſome Part of the Plot on the Paper, as the 
Diſtance from à to o, or from-a to 'b, with his Scale 
and Compaſſes ; then meaſuring the ſame Diſtance 
on the Ground with the Thain, he e. will find them 
both exactly to ee if the Tie 85 gs a aid 1 
down. - | 
Having gende this Field, cauſe a Staff to be k . 
up with a Paper thereon in the next, in a Place 
from whence you can view all the Angles ; but if 
ſuch a Station cannot be found, .chule the mol | 
convenient, as at O 2. . 
The Table ſtanding at O 1, in he Field almob, ® 
in the ſame Poſition as at firſt, (which it muſt do, BY 
or the Plot of the next Field cannot be truly laid 
down in reſpect of the laſt) lay the Index to the 
Point ©, and turn it about thereon, till the Hair 
in the Sights cuts the Staff or Mark in the next Ficld 
at O 2; and holding the Index faſt in that Poſition, 
draw a Line by the WL thereof from © 1, towards NY 
© 2 in the next Field, and take care to continue it 
long enough: then remove the. Table, and place 1 
Staff with a Mark thereon, in the Hole 0 over —_ 7 
the Center of the Table was placed, and meaſure 1 
with the Chain the neareſt Diſtance between © 1, in 
the Field 4 I no b, and© 2 in the next Field (draws | 
ing the Chain through the Hedge in a ſtraight. Lins? 
and ſet on the Diſtance 621 ( by the Help of the 
Scale and Compaſſes) from O f to 2. 7 
Now take away the Staff, and plant the Center of a 
the Table over the Hole, in which the Staff ſtood at 
02, and ſticking two Pins, or the Points of two i 
ſmall Needles in O 1, and © 2: 2 pply the Edge of the 
Index thereto, ſo that it may lie exactly on the Line 
O1, O2; and keeping it in this Poſition, turn the 
Table about till the Hair or Thread in the Sights. 
cuts the Staff or Mark in the laſt Field; then er 
the 
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79 © the Table faſt that it ſtir not out of its Poſition, till 

7 you have finiſhed the Obſervations in this Field: 
i or obſerve to turn that Part of the Table marked 

Ti 1, towards its Repreſentative in the laſt Field.) 
When the Needle hath ſettled, and is at reſt, ob- 
1 Kerwe whether it hangs over the F e e or 
5 3 ſame Diviſion in the Box, as at O i in the laſt Field; 
ZZ which it will do if you have made your Obſervation 
uſtly, and the Needle be good ; and if you were 
4 to move the Table to never ſo many Stations, the 
1 Needle will ſtill point to the ſame Diviſion in the 
Box, which you ſhould carefully obſerve; becauſe 
; the removing the Table from one Station to another 
is the greateſt Difficulty in this Way of Surveying.” 
Having cauſed Marks to be ſet up in fo many of 
fi the Angles in this Field, as you can conveniently 
ſee, from the preſent Station, as at e, i, B, g, lay 
the Index to the Point © 2, and direct the Sights to 

E, i, b, g, drawing Lines by the Edge of the Index 
1 7 towards every one of them; then "meaſuring the 

de be of the ſeveral Lines © z. Di, OB, og, with 
che Chain, ſet on the ſeveral Lengths of theſe Lines 
on the reſpective Lines on the Paper (as before di- 
2 e marking the Points &, i, H. Ig, where the Ends 
19 the Lines fall from O; laſtly, join the Points 
IE, K i, i b, and bg, with Ink Lines, and they will 
de the Bounders # ſo much of the preſent Field, as 
vou can conveniently ſee from this Station. 

But there is no Occaſion to meaſure to the An- 
Ales or m with the Chain, except that it may be 
ſome Satisfaction, as aforeſaid, to ſee the Lines ou 
| che Paper and thoſe on the Ground to agree. 


- Obſerving the former Directions for removing the 
Table, let it be placed in its true Poſition at © 3 
in this Field; then direct the Sights to the Angles 
FE e, d, c, and when the ſeveral Diſtances from © 35 
8 Fe, 4 and c, are let on the Paper, join the 

Points 
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Points 2 f, Fe, e d, de and cb, with Link Lines; ſo 
is the true Plot of theſe two Fields 41 O b, and: 
 Tkibgfedclom, laid down on the Paper in ſuch 
Proportion as the Scale you made ule of 1s to the 


Chain. 


thick, that from © 3, you could not have ſeen the 
Angle d, or other Obſtruction had hindered your 
Sight or Meaſuring thereto. you mult have re- 


moved the Table to another Station; but when you 


can (as commonly you may) by holding aſide the 
Boughs or otherwiſe, ſee the Mark, and by draw- 
ing the Chain through the Hedge, meaſure the Line 
from O3, to the Angle 'd ; it is better not to re- 
move the Table : For the fewer Stations you make, 
the Work will be eaſier Jones: and alſo more truly 
laid down. 


It would be needleſs to give Directions how to 


ſurvey a Field fiom a Station taken in any Angle 
thereof, from whence the reſt may be ſeen; as if 


it had been more convenient, in the Field a1 m , 


to have planted the Table at the Angle a, the Sights 
muſt have been directed from thence to the reft of 
the Angles J, m, o, b; and the Lines meaſured on 
the Ground, from à to I, m, o and b, whoſe Length 
laid down on the Paper from 4 would give the 
ſame Points /, m, o, b, as if the Station had been 
in the Middle of the Field; and the Bounders be- 
ing drawn, they would be 1 in The lame Poſition as 
before. 

If you would draw a . or a North and 
South Line through the Plot; turn the Table a- 
bout, till the Needle hangs over the Flower - de luce 
in the Card, and laying the Index at right Angles 
to the long Sides of the Table, draw a Line cloſe by 


the Edge, which ſhall be a Meridian Line; and if : 


you croſs this Line by another at right Angles, that 


ſhall ew the Eaſt and Weſt Point. 
Note, 


But obſerve. that if the Hedge þ c, had been ſo 
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| Notes Haview ned the Table to a new COL 
tion, if the Index be laid cloſe to the Line drawn 
betwixt that Station and the laſt, the Table may 
be thereby rectified 20.4 greater Exactneſs than can 
be done by the Needle, which at beſt is uncertain 
and liable to be out of order; and, as before inti- | 
XZ mated, the Needle is nat properly an Appendage of 
EZ che Plain Table, though we have here all along 
© ſuppoſed it annexed to this e ovale for the Sales 
7 of een 8 Cuſtom. 4 929% 
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p I E next t Thing that lies 3 us is 3 
1 Manner of calgulating the Quantity of the 
W Superficies, or the Area, encloſed by the Lines on 
the Paper, as they repreſent the Boundaries in the 
Field; that is to ſay, how many Acres and Parts 
of an Acre are contained therein. : 
1 The Manner of finding the Area and Content of 
any plain right-lined Figure hath. been already laid 
down in Scr. 3. of CHAP. I. It-hath been alſy 
ſhewed, that the Method of finding the Content of 
© all plain right-lined Figures is deduced from the 
T e Parallelogram, the Area of which is 
found by multiplying the Length by the Breadth: 
2 Wherefore becauſe: to ſquare Chains make 1 Acre, 
if the Side AB of the right-angled Parallelogram 
ACD (Fig. 15.) be 5 Chains, and AC 2 Chains, 
= the Arca of ACI 1s Juſt i Acre. Allo if the Sides 
Hof the Square ABCD, Fig. 16. be each 10 Chains, 
che Content of the ſaid Figure will be 100 ſquare 
W Chains, or 10 Acres. 
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the Figure into Triangles, Sc. Vide Fig. 2 9 


uſually ſet down in Links, without diſtinguiſhing 8 
them into Chains and Links, as 6 Chains 54 Link 


Link is the loweſt Denomination, and the only one 


uſed, there is no Neceſſity for writing down the 
Word Links. And as a Chain contains in length 10088 


the right Hand, what is left on the other Side (i 
there be any) will be Acres. Thus, if. a Fig ze 


will be 16 188 and x Is +321 Parts of an Ake, 


- down in Acres, Roods and Perches. An Acre con 


given in ſquare Links, and having found the Num 
der of Acres contained therein as above, multipſ, 
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But becauſe almoſt all Fields to be met with i in bs 
Surveying are irregular, and bounded with feral WW. i 


unequal Lines, we mult firſt take the Plot — 8 3 
by ſome Inſtrument, and lay it down on Paper; 


on, by drawing diagonal Lines, we m_ reer 


The Lengths of the ſeveral Lines in the Field: are X 


is writ 654, which fignifies 654 Links; 2 as 2 


Links, therefore in 1 ſquare Chain there are 10, 00% 
ſquare Links, and 100, ooo ſquare Links in an 
Acre. Wherefore having the Content of a F i 
given in ſquare Links, if we cut off 5 Figures 9 


26.54321 Acres. The Chain i is made 66 Feet i 
Length, and divided into 100 equal Parts on Pur 
ſe, to ſave the Trouble of Diviſion in dump 4 
the Number of Statute Acres; ' * 1 
Note, The Content of every Field is ofoally e 
tains 4 Roods, and one Rood 40 ſquare Poles or Per A 
ches. Wherefore, the Content of a Field being 


the ; Figures, which were cut off by 4, and fron 
this Product cut off again 5 Figures, what is le 
will be Roods ; then the Remainder ſo cut off bein 2 
multi plied by 40, from this laſt Product alſo cull 

off 5 Figures, and thoſe on the left Side will bf oe 
Perches, which is the loweſt Denomination uſually 'F 
ſer down of the Contents of Land, F 
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To find he Number of Acres ta mn - 
1654321 ſquare —_— the — will ſtand 
thus: 


„ 


178. TS 
3 N 


1 T 91360 . 


> $ j Rods | |  Perebes. e . 

CP : 6 or rather 6” 7 He: 
= cauſe the 97 360 make almoſt another Perch. 

= To find the Content of any piece of Land, th «ſi 
| e GENERAL RuLE: 


Firſt reduce the given Figure bios 'T Hangles, i 
then meaſure the Baſes and Ferpendiculars falling 
upon them, of each Triangle, and-multiply ſeve- 
rally the ſaid Baſes by the Half of their Perpendi- 
culars, or the Wbole Perpendiculars by half the 
Baſes, and the Product will be che Contents of the 
ſeveral Triangles in ſquare Links. Add the Con- 
tents in Links of each Triangle together, and the 
Sum will be the Content of the whole Field in 
ſquare Links, which you may reduce into Acres, 
Roods and Perches, as before directed. 

Thus, in Fig. 24. the Afea of the Triangle In 
(whoſe Baſe Jo is 660, and Perpendicular 72 let fall 
upon it from the oppoſite C is 252) is 83160, 
which may be found either by multiplying halt 600 
by 252, or 660 1 balf 252. 
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The diagonal Line 15 divides the Trapezia lob a 
into two Triangles, 7% and J h a, which might be 
ſeparately by up as the Triangle /m o ; but the 
.. quicker Way is to add the two > Perpendiculars o 2 
and à x together, and by that Sum multipl. the 
Line 15, which is a common Baſe to both Tfian- 5 
Ales, ad halve, the Product for the true Content of 
the Trapezia. See the following Work. 


Baſe 6607 man Perp. 2904 * 
mM 25215 Perp. e 


apa 1. 5 ap 562 Sum 
3300 0 Baſe n 
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Acres — — 3.07960 true Content, 
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Acres Roods Poles Parts of a Pole. 
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The Baſe / 0, multiplied byjche Perpendicular 2 5 
produces 166320, which is double the Content of 
the Triangle / m o in ſquare Links. Alſo the Per- 
pendicular a x, added to the Perpendicular o 2, 
makes the Sum of both 562, which multiplied by 
Zoo, the common Baſe to both Perpendiculars, pro- 
duces 449600, which is double the Content of the 
Trapezia / o h ain ſquare Links. 
= Therefore (for avoiding Fractions) the double 
Content of the Triangle /m 1663 20, added to the 
double Content of the Trapezia 1 % 449600, 
gives 615920 thedouble Content of the Field a/m 0b 
in ſquare Links, the half of which (viz.) 307960 is 
the true Content of the Field 4/96 in ſquare 
Links, which reduced into Acres, Sc. as before 
directed, gives 3 Acres, 12 Poles, anda little above 
half a Pole, for the true Content of the Field almob; 

but the Parts of a Pole are ſeldom regarded. 
ln the ſame Manner the Field bc de febiklmo, 
Fi. 24. being divided into Trapezias and Trian- 
gles, add both the Perpendiculars of each Trapezia 
together, and by that Sum multiply the Diagonal 
Wor "Baſe : Alſo multiply the Baſe of each Triangle 
by the Perpendicular, and ſet the Product of each 
Trapezia and Triangle in an orderly Manner, one 
2 * another, and add them altogether into ond 
am. the half of which Sum will be the Content of 
the Field in . ps] which reduce into Acres, 
Wc as aforeſaid. 
But remember to meaſure the Baſes and Perpens 5 
Jiculars by the ſame Scale that the Plot was laid 
down by, and contrive to reduce the Field into as 
By Trapezias and Triangles as poſſible; for the 
fewer you make, the exacter will the Work be caſt 
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Diſtance from the oppoſite Angle to each Pale 45 
the Compaſſes exactly in the angular Point, and 


ing it about, if it cuts the Baſe, obſerve the Mid- 
dle, as near as you can gueſs, between theſe two 


E dicular had been drawn. 


veral Lines may be laid down and meaſured on th 2 
Paper to a greater Exactneſs, 'S 


E "HE former Method of e the Tal I 


Ee Angle, 1s eaſieſt for a Beginner, but is nol 


the Fences are as. irregular as the Side ae in 4 


* * 
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up; and draw the Baſe- lines neat and ſmall, and! 
exactly from Angle to Angle. You need not Aua 
draw che Perpendiculars, but only take the neareſt W 


which may be readily done thus: Set one Foot of 


extend the other till it touches the Baſe ; then turn. {oF 


Points; the Diſtance betwixt this middle Point 95 

and that wherein the other Foot of the Compaſſa 7 
ſtands, will be the Length required, to as greet au 
Exactneſs as you could meaſure it, if the Per Per 1 


Note, You ſhould always woke uſe of as large 1 13 
Scale, as the Bigneſs of your Plot will admit; i /' 
if you uſe a diagonal Scale, the Lengths of the ſc; 


SECT, 


Showing how to make the Plot 0 any E At or 3 
Encloſure, on the Paper fixed on the Plain J 
ble, by going round the ſame, and taking of 1 
ſets to ihe Bounger „ &c. 7 


at one Station or more, in the Middle of th 
Field, and meaſuring from thence the Diſtance of 


convenient in many Cafes ; becauſe he may be nil 7 
dered by Furze, Stay Sc. from meaſuring ti 
Lines to 7 the Angles; and in many Fields when 1 7 
Field, Fig. 25. he will be obliged to meaſure f 1 
great N umber of ſuch Lines, 


br 5 
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Nis therefore beſt to plant the Inſtrument at the 
moſt remarkable Angles, and meaſure round the 
Field; for by this 1 8 all Sorts of Land may 
be meaſured (ſo the Plan be not too large for one 
Sheet of Paper) either within or without the Plot, 

as Convenience ſhall determine. 
= Note, This Marko always repreſents a Station, 
oP ...... a N Line repreſents the Station Line, 
and A a black Line the Boundary. 


Let Bi. 25. repreſent a 1 ield to be plotted by 
= — Plain Table. 

a 5 ſet up a Mark at a, and draw a Line on the 
XZ Table. to repreſent '@ 5 in the Field; then mea- 
4 ſure the Diſtance to the Hedge from © 20 Links, 
BE which ſet from © tof; alſo meaſure the Diſtance 
from © 2, to G b, 840 Links, which ſer on the 

eh Line 2 5. 
= Having Aren the Line 4 b, place the Table at 
2, and lay the Edge of the Index cloſe to the Line 

FF 'b, and 5 the Table about till you ſee the Mark 

at a, and there ſcrew it faſt; then turn the Index 

about on 5, till you ſee a Mark at c, and draw 6 c, 

oF wich the Point of the Compaſſes, or a black-lead 

Pencil; alſo direct the Sights to the Barn, and 

draw the obſcure Line & 2, not regarding its Length 

ſo it be but lang enough. 

When the Needle hath ſettled, take Notice what 

Diviſion in the Box it points to, for to that Diviſion 

it will point at every Station through the Plot, if 

vour Work be true, and the Needle good, as afore- 
ſaid; but becauſe it is not convenient to truſt to the 

„ Needle when we can do without it; I ſhall here lay 


1 


= down a ſurer Way to correct an Rrror, before it is 
communicated to the following Part of the Work. 

In the next Place, meaſure The Diſtance from © þ 
to the Hedge 17 Links, which ſet from O to g, and 
1 draw the Boundary 7 85 alſo meaſure the Diſtance 
. D 4 from 
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from © to b, which ſet on the Paper from © to h, 4 
and continue the Bounder f g; in a ſtrait Line, as 8 
you fee in the Fiele. 1 
Remove the Table from , and ſet up a Staff þ 
with Paper thereon in the Hole, over which the z 
| Center of the Table. ſtood, according to former 
Directions, and meaſure th the Chain from to- 3 
wards c; but when you come over-aMinſt the Bend 
in the Hedge at i, meaſure the Diſtances from the F 
Chain Line 4c to that Bend 7 Links, which fet 
from the Chain Line þ c toi; and draw the Boun- 
dary i h, through Y, till it cuts the Boundary f g, 
conſtituting that Corner of the Field. Meaſure on 
to c 620 Links, which ſet from 5 to c. | 55 
The Reaſon why we made the Station ö, ſo fat 
from the Corner, is to avoid planting the Inſtru- 
ment too often; for if we had continued the Station 
Line a & into the Corner, we muſt have made a- 
nother Station at i, otherwiſe we could not fee to 
the Angle at c; for the fewer Stations we make, | 1 
the exacter will be the Work, as aforeſaid. 1 
Now in order to examine the Length of þ c, and 
alſo its Poſition in reſpect of à b, do thus: Plant 
the Inſtrument at c, and lay the Index on the Line 
d c, and by turning the Inſtrument about, direct 
the Sights to b, and there {crew it faſt ; then turn 3 
about the Index on the Point c, wands the Mark br . 
at the Angle a, in the Field, and if the Edge does Þ 
not cut the Point à in the Table, the Line 5 c is 
falle, either in Poſition or Length, and therefore | b 
muſt be corrected before you proceed. 1 
The Line þ c being truly laid down, mY the 3 
- Table ſtanding at c, in the ſame Poſition, lay chef _ 
Index to the Point c, and turn it about thereon, till 3 
the Hair in the Sights cuts the Mark at d, and draw 
the Line cd; allo direct the Sights to che Middle 
of the Barn, the Index being turned about on the 


ef 
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© ſame Point c, and draw the obſcure Line ex, croſ- 
9 fi ing the other obſcure Line 2; ſo ſhall the Point 

, © of Interſection determine the Sicustion of the Barn 
in the Middle of the Field, which you may prove 
7 by meaſuring on the Ground thereto, from any Part : 
of the Field. 

Next meaſure the Diſtance from the © at c to the 
| Hedge 6 Links, which ſet from © tok, and draw 

the Boundary i &, continuing the Line through k, 
= alſo meaſure the Diſtance. to the other Hedge cl, 
from Oc, 15 Links, which ſet off to . 

ERemove the Table from c, and place a Mark 
| 4 there, and meaſure the Diſtance from c to d, 481 

Links, which Diſtance ſet on the Line c d ; then 
3 4 plant the Table at 4, and having laid the Index on 
70 1 ww turn the Table about til! you ſee the Mark at c, 
3 and then ſcrew the Inſtrument faſt. 

Next examine the Length and Poſition of c d, in 
he of þ c, as before directed then turning the 
Index about on 4, direct the Sights to e, and draw 
the Line de; ſet off the Diſtance from Od to the 
1 Hedge at m 10 Links, and from m draw the bound- 
ing Line , continuing it ſtrait through I, till it 
W ctofles i b, as you ſee it do in the Field. 
Leave a Mark at d, and plant the Table at 6, 
baving firſt meaſured the Length of de 364 Links, 
which ſer on its proper Line from 4 to e; on which 
Line de lay the Index, and, turning the Table a- 


is 1 bout till you ſee the Mark at d. there ſcrew it faſt; 
re L ud having proved the Lined e to be truly laid down 

in reſpect of c d, turn the Index about on e till you 
he ſee the Mark aig, and draw the Line e a, which 
be 1 will cut through the Point at 4: Alſo direct the 
ay 3 


Sights to the Angle p, and draw O P. and to fa 
: drawing O 1 on the Paper. 


Then 


R 
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Then meaſure with the Chain the Diſtances © p 
and © 4, ſetting thoſe Diſtances on their proper 
Lines, and drawthe Boundary 2 o, and 9p. 


Now meaſure on the Line e, and when you 


come againſt the Bend in the Hedge at r, meaſure 
the Diſtance from the Chain Line e a to that Bend 
8 Links; which ſet on the Paper to 7 and draw 
the Boundary qr. 
In the ſame Manner meaſuring on the Line e 6: 
ſet off the Diſtances from the Chain Line to the 
Angles in the Bounder 5s and 7, and draw the Boun- 
daries 1, 57, and t, which croſſes the Line g, 
near f/; and when you have meaſured the Line e a, 
on the Ground, you will find it of the fame Length 
as that before drawn on the Paper. 


If the Diſtance from the Station to the Bends in 


the Hedge be great, tis the fafeſt Way to plant the 
Center of the Table over the Station Line, as at 9; 
and, laying the Index on the Line e a, direct the 
Sights to e, or a, by turning the Table about, and 
in that Poſition ſcrew it faſt; then direct the Sights 
to the Bends in the Hedge, as, to 5, or 7, drawing 
Lines towards them, and ſetting off the Diſtances 
in the ſame Manner as is done from © e. 
In order to examine the Lengths and Poſitions of 

each Line before you proceed on to the next, if you 
do not think jt convenient to leave Marks at all the 
Stations round the Field; if you turn about the In- 
dex on the Point, repreſenting the preſent Station, 
till you fee any one ot the Marks before laid dawn, 
and if the Edge of the Index cuts that Point on the 
Paper, your Work is right; ſo you might have left 

* 5 at the firſt Station a, and by that prove the 
N and Poſitions of all the other Lines, as 
well as * the laſt but one you — by. 
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But if you could not ſee the Mark at a, at all the 
other Stations, you may make uſe of any other 


Mark, as ſome Part of the Barn; or you may ſet 
up a Mark in ſome convenient Place, from whence 


you can ſee all the Angles. 


But if the Mark you laſt uſed is at too great a 
Diſtance from you, or lies almoſt in a ſtrait Line 
with that you laſt laid down; then uſe ſome other 
Mark in its Stead, whoſe Poſition you have before 
found at one of the foregoing Stations. 

Or, inſtead of a Mark thus ſet up, you may uſe 


any remarkable Tree, Steeple, Sc. that is not at 
too great a Diſtance from you, whether it bein the 
Land you are then ſurveying or not. 


How to meaſure an inceeeſible Difance 


Laftly, 3 in the ſame Manner as you found the 
Poſition of the Barn in the Middle of the Field, 


Fig. 25. you may meaſure any other inacceſſible 


| Diſtance ; ſo if the Barn was ſo ſituated that you 
could not come nearer thereto, by reaſon of Water, 


or other Impediments, than the Line 6 c, yet you 


would know its Diſtance from h or c. 


The Inſtrument being planted at &, and the Sights 


directed to a Mark at c, and alſo to the Barn; and 


the Lines &þ z, and 6 c, drawn on the Paper as before 
directed; then the Inſtrument being removed from 
b, and planted at c, and the Sights directed to a Mark 
left at Y, and alſo to the rk z and the Line cx, 
alſo drawn on the Paper, cutting the other Line “z: 


Then ſhall the Point of Interſection determine the 


Diſtance of the Ban from þ or c, which you may 


find by meaſuring from þ or c, or any other Part of 
the Line þ c, by the ſame Scale with which you laid 


down the Line 6 c. 
But it is convenient to make the Stations b and c, 
at ſuch a Diſtance from one another, that the Angle 


at 
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44 
at the Point of Interſection may, not be too Acute, 
leſt you be not able to OO. nicely the Point 
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of Interſection. 


"" Fig. 25. was a Woog, ſo that you could not 
meaſure the Station Lines within, you may as well 


make them on the Outſide; for the Plot will be 
the fame, only the ſmall Pieces of Ground between 
the Station Lines and Boundaries are excluded by 
the Boundaries from being any Part of the Plot. 
Particular Directions in this Cafe are needleſs; ee 
: the Figure. 


When you are about to meaſure a Plot of Land, 
and in doubt whether it will lie on one Sheet of Pa- 


per, you may place a Line or two croſs the Plot, as 
you walk about to chuſe the moſt convenient Sta- 
tions (reckoning ſo many Steps to a Chain, as you 


find by Experience carries you a Chain's Length) 
and thereby gueſs what Scale to make uſe of. 

It is alſo convenient to make a particular Remark 
at the firſt Station in each Field, that you may rea- 
dily find it when you come round to it again, in or- 


; a to cloſe the Plot. 


Alſo 2s ſoon as you have drawn the Plot of a 


Field, it is neceſſary to write the Name ſomewhere 
in the Middle thereof. 

There is another Way of Plotting a Field by the 
Plain Table (though ae fit for Practice) by mea - 
ſuring one Line only, which in ſhort is this 


Plant the Table at a, Fig. 26. and direct the 


Sights to the ſeveral Angles round the Field, keeping 


the Index cloſe to the Point a, and by the Edge 
thereof draw a Line towards every Angler then place 
a Staff at a, and plant the Table at the other Sta- 


tion , meaſuring the Diltance between the two Sta- 
tions, Thich Diſtance ſet on the Line a b; 415 the In- 


dex on the Line a, and turn the Table about till 


you ſee the Mark at 4, and fix there the Inſtrument. 
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WW | Then lay the Index to the Point b, and turn it 
about thereon, directing the Sights to the ſeveral 
Angles round the Field as before at 2, and towards 
every one of them draw a Line, which will interſect 
the Lines before drawn at 4; fo ſhall the Points of 
laterſection determine the Place'of all the Angles 
round the Field, and Lines drawn from Point to 
Point ſhall give the Boundaries of that F eld. 
But if you be not very exact and curious in 1 
ing the Lines, and alſo if the Stations are not con- 
trived in ſuch Manner as may prevent the Lines in- 
terſecting one another at very acute Angles, * 
may commit grols Miſtakes. | 
43 And here it may be obſerved in this as mel: AS 
any other Caſe of the like Nature, thar all Things 
that are to be determined by the Interſection of 
right Lines, are beſt determined when thoſe Lines by 
interſect each other neareſt Tight. Angles : : And 
- therefore when Triangles are .laid down from one 
given Side, and the Length or Poſitiom of the other 
: two, and theſe two make with each other a ſmall 
= Angle, it is difficult to determine the Point where | 
they interſect ſo Re as It dana 


* 


8 * 


= JHA... 
3 Shewing bow 70 „ ge, any "BY ece if Land hls 
HO 8 E who are not provided: with other 15. 


\ the Chain only. 
T ſtruments, may make a Shift to meaſure a 


Piece of Land by the Chain only, after the follow- 


1 oth Manner, _—_ it be — * and 
= tecious, 


* 
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Les Fi ig. 22. e a Field, 3 Content in Are 
is defired without any Plot thereof. 


Firſt, Set up Marks (or upright Sticks) ut at th 
ſeveral Angles A, B, C, P, E, F. G, H, I; and ob. 
ſerve as you go along, betwirt which Angles i it will 

' be moſt convenient to run a diagonal or baſe Line, 
as the Line A E; fo that a Perpendicular from the 
oppoſite Angles as B and I, may fall upon this Dia- 

gonal or Bale in a convenient Manner: And Note, 
it is beſt to make the Baſe the longeſt diagonal Line] 
in a Trapezium. or the longeſt Side of a Triangle 
for then the Perpendiculars will be ſhorter, which 
in this Method of Surveying is an Advantage. 

Having a Sheet of Paper in Readineſs, on which| 
to draw an Eye-draught of the whole Work, make 

ſome Mark near the Angle at A, and lay che Chain 

_ thereto, ſtretching it in a ſtrait. Tie towards the o 

| ors Angle E; then draw a ſtrait Line on, The 

Paper to repreſent the Line A E, which you ar 

about to meaſure ; and proceed with the Chain to 
wards the Angle 3 

When you have meaſured 4 Chains on the Lin , 
AE, you will perceive yourſelf almoſt over-againlif 
the Angle B; therefore having laid the Chain a fitti 
Time, ſet dawn an Arrow at the End of the Chain 
next E, and let it lie on the Ground in the Direct 
of AE; then endeavouring to find a Point in th 

Baſe AE from which a right Line drawn from ti 
Angle B, may ſtand at right Angles upon the Bai 
A 

For this Purpoſe provide a ſmall Braſs Crok f 

with four plain Sights thereon, having a Socket ol 

the Backſide, which put on the Head of a ſhort Sali 
and ſet the Staff in the Ground cloſe to the Chain 

then ſet two of the Sights in the Direction of A 

by looking backwards and forwards through bl ] 
O11 
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Sights till you can ſee the Mark in each Angle A 
and E; fo ſhall the Mark in the Angle B be ſeen 
through the other two Sights, if the Staff be ſet in a 
Perpendicular from B; but if not, move the Staff 


backwards and forwards by the Side of the Chain, 


in the Line AE, till through two gf the Sights you 
ſee A and E, and through the other two the Mark 


atB; then will the Staff be ſer in the Point 9. 


But, if you Have not ſuch a Croſs, get-a Bit of 


Board made exactly ſquare, in form of a ſquare 
Trencher, and from Corner to Corner draw {trait 


Lines thereon ; then ſtick a Pin faſt and upright in 


the Line near every Corner, and make an Hole in 


the Middle of the Board, ſo that you may turn it 


on the Head of a Staff; this, for once, may ee 
the Want of the Croſs. 


Having found the Point à in the Lie A E, Wehe 


ſet down a Staff, and take Notice how many Chains N 
and Links it is diſtant from A, viz. 418 ; therefore 


apply a Scale to the right Line on your Eye-draught, 
| and near 418 make a Mark at a; but you need net 


regard whether it be exact or not, ſo it be within ; 


20 or 30 Links, becauſe the true Lengths of each 


Line are meaſured on the Ground. 

Then meaſure on the Ground, in a ſtrait Lids, 
the neareſt Diſtance between a and B 600 Links, and 
erect a Perpendicular on the Point à on the Paper, as 


near as you can gueſs; by applying the End of a 
Scale to the Line à A; and by the Edge thereof 


| | draw the Line à B, ſetting cloſe thereto 600 Links, 


the Length of the Perpendicular z; but you need 
not regard whether the Line à B on the Paper be 


4 made of its juſt Length or not; but only that the 


Form of the Eye-draught may be ſomething like 


1 that of the Field, a Relemblance thereof being all 


that is requiſite in this Caſe. 
Next return to the Arrow, and meaſure forwards 
on the Line AE. till you are near againſt the An- 


gle 
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gle I; and by a few Trials you will find the Point 
e at the Diſtance of 616 Links from A. Then mea- 
ſure the Perpendicular e I, and jet. the true Length 
thereof 368, cloſe to its 88 on the Eye- W554 
draught, FAR 

: Now look -towards the Fences. A B and A I, 
and becauſe they are ſtrait Lines, draw B A, All, 
on the Eye-draught, 5 ſo. is that Sale of the Field 
finiſhed. 4 
PFrom e proceed with the Chain in a ſtrait bie 5 
E, and you will find the whole Length from A to 
E to be 13 75 Links: Then make pj right Line 
on the Paper nearly the Length of 1375; and draw 
the right Lines E B and E I, cutting the Ends of 
the Perpendiculars a B and elI : So ſhall the greateſt 
Part of the Field be expreſſed on che Paper, by the By 
Trapezium A BEI. | 
From E meaſure in a ſtrait. Line towards C, aut | 
when you come to þ, meaſure the Perpendicular 
2D 60 Links; then meakins put the Line EC to 
C8 Links, and draw the Sides E D, DC, on 
the Eye - draught, to the Extremity of the Perpendi- 
.eular þ D. Now number the Angles round the Field, 
and if you can ſee the Marks at each, compare 
them with thoſe on the Eye-draught, ad thereby 
(diſcover what Part of the Field you have already - 1 
meaſured, and what remains to be done. . 
In the fame Manner as you meaſured the Triangle 
E DC, meaſure the Triangles E F G and GH I; 
then if there be ſo many Angles expreſſed on the FR 
'Eye-draught, as there are Marks at each Angle 
round the Field, and if the true Length of each 
Baſe and Perpendicular, as meaſured in the Field, 
- be expreſſed on the Repreſentative of the Eye- - 
draught, you may proceed to caſt up the Work. 20 
The fame Lines in the P ield, Fig. 22. are mea- 
ſured on the Land with the Chain, as we ſhould have 
dane 
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1 on the Paper, with the Scale, if the true Plot 
of the ſame Field had been firſt made by the Plain 
Table or other ſtanding Inſtrument; and therefore 
muſt be caſt up in the fame Manner, for you have 
the true Length of each Baſe and Perpendicular 
given on the Eye-draught : So the Sum of the two 
Perpendiculars @ B, and e I, multiplied by the Baſe 
AE; alſo the Baſes and Perpendiculars of the other 
three Triangles multiplied together, theſe four Pro- 
ducts added into one Sum, the Half thereof will 
be the Content of the Field, Fig. 22, in ſquare 
Links, which reduce into Acres, Sc. as directed 
in Sect. 3 

This Method of meaſuring a Field by the Chain 
is only proper for plain, level Ground, and ſmall 
Encloſures : But even then, if the Fences are very 
irregular, it is better to go round and meaſure the 
= Angles ; taking Off-fets from the Station- lines to 
the Fences. 

= Indeed if the Fences be tolerably regular (but 
there are many Fields, whoſe Sides are not lo ſtrait 
as Fig. 22.) you may make a Plot thereof tolerably 
well, by obſerving at how many Chains and Links 
the Perpendiculars } Join the Baſe of the Triangles or 
Trapezias, and erecting Lines on thoſe Points per- 


pendicular to the Baſe ; which being made of their 


WE true Lengths, as meaſured on the Ground, the Sides 
of the Field may be drawn from the Extremities of 
the Baſe to the End of each Perpendicular. Alfo 


== obſerve, if any of theſe Baſes be more than 10 


9 Chains, leave a Staff at the tenth, and take the Di- 
rection of the Line by that Staff, becauſe the Station 
WE will be at too great a Diſtance ; and, if the Length 
be 20, ſet up another Staff, and ſo on. 

Or, you may make a Plot of the Field, Fig. 22. 


uithout meaſuringthe Perpendiculars, after the fol- 


low ing Manner; which I take to be a better Method 
W (atleaſtin many Caſes) than the preceding. 
E I. Mea- 
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1. Meaſure the Sides AB, BE, EI, I A, and 
the Diagonal A E of the Trapezium AB EI, which 
note on a Piece of Paper; and note alſo at liow 
many Chains and Links the Point C in the Line EB 
falls from E or B, according to which End of the 
Line E B you began meaſuring : After the ſame 
Manner write down where the Point G falls in the 
Line EI; next, meaſure the Sides ED, DC; EF, 
FG; and GH, HI; and then the Work that was to! 
be done, and the F jeld i is finiſhed, But becauſe the 1 
Angle ADC is very obtuſe, and lies but a little | 
Way from the Baſe CE. ; inſtead of meaſuring the N 
Sides ED and DC, I would chuſe rather to find the 
Point 65, and meaſure the Length of the Perpendi- 
cular D; and for the ſame Reaſon I would mea- 
ſure the Perpendicular F; Alfo fora like Reaſon, | 
inſtead of meaſuring the Perpendicular I 4, I would | 
meaſure the Sides GH and HI, as before directed. i 
For this ſhould be always renembered, that the |. 
more Dimenſions are taken in the Field, the truer | | 
will be the Area of the Plot. Every Surveyor there- i 5 
fore ſnould meaſure as many Lines and . . ö 
lars as poſſible with his Chain, and not truſt more 5 
to Angles than is abſolutely neceſſary, as they are 
very ſubject to lead him into Error. If you cannot ; 
come cloſe to the Fences, you muſt take Off. ſets, as 
directed in the laſt Section. The Dimenſions of the 
forcſaid ] ines being thus takan, you may make a 7 
Plot of the ſaid Field after the following Manner. 
Having drawn a Line croſs the Paper, lay thereon _ 
the Length of AE taken from a Scale of ew 
Parts; then from the ſame Scale take the Lengths. 
of A B, EB, and therewith form the Triangle 
ABE (by the Directions in Page 14.) After the 
ſame Manner, with the Sides EI. A. upon the 
Bale A E, make the Triangle AI E; then will the 7 
Trapezium A B E. I be compleated, Now there 4 


remain to he done, only the Triangles E. O C. 
EF 65% 


Te eo. * + a 


B40 __ 


* 

* — — 

* r 
4 


n 


EFG, and GHI, which may be compleated after 
| the ſame Manner, or the Triangles EDC and EFG 


may be made by Help of the Perpendiculars bþ D 
and c F, according to which Method you took in 
meaſuring them. The Field being thus laid down 
upon Paper, the Contents of it may be found by 


a 
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: C ; H A P. III. 0 | 1 
Of the Theodolite : And the Uſe thereof 
in ſurveying a Field, by taking the 


Angles which the Fences make with 
each other. 1 


DSP H E Plain Table is very uſeful for tak- 
ing the Ground- Plot of Buildings, and 
JE of meaſuring Gardens, or ſmall Encloſures, 
RAY where the Shortneſs of Lines, and Mul- 
tiplicity of Angles would be apt to breed Confu- | 
ſion in protracting; but by no Means fit for ſur- 
veying large. Tracts of Land; becauſe the leaſt 
Moiſture, or Dampneſs in the Air, makes the Pa- 
r not only ſink, but run up when dried again, 
and thereby the Lines drawn thereon are diſordered, 
making the Content leſs than it ſhould be; and, in 
the leaſt Rain or Miſt, the Inſtrument becomes al- 
together uſeleſs. Alſo, when the Plot proves larger 
than will lie on one Sheet of Paper, there muſt more | 
be pieced thereto with Glue or Paſte, which wetting 
only ſome Parts of the Paper, is liable to the afore- 
ſaid Inconveniencies ; neither can ſeveral Sheets of 
Paper be joined together after the Plot is drawn 
thereon, ſo as to meet exactly, and lie ſo flat as it 
ought to do. And if to theſe Inconveniencies be 
added the. Tediouſneſs of compleating the whole 
Plot in the Field, when a Surveyor has his Aſſiſ- 
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tants about him, we ſhall have Objections enough 


to induce any Perſon to make uſe of fitter Inſtru- 
ments. _ | 


SECT. I 


The Deſcripti 2 of the 7. beodali . 


1 H Uſe of ſurveying Inſtruments, by what 
I Name ſoever they are called, is to meaſure 
horizontal Angles; and for this Purpoſe the ſimpler 
they are made the better, as being eaſier managed, 
and leſs liable to be out of Order : Beſides the Plain 
Table (whole Uſe is properly no more that what may 
be performed by a Joint-Stool having an Index to 
turn it upon, though may be not fo readily) ſeveral 
Kinds of Inſtruments have been made for ſurveying; 
as the Semicircle, Perambulator, and ſome others 
with hard Names which I cannot at preſent recol- 
le&t ; but all theſe are contained either in the Theo- 
dolite, or differ from it only in Name. Alſo the 
Theodolite itſelf, notwithſtanding the Simplicity of 
that Inſtrument in its own Nature, hath undergone 
various Alterations, which ſtil] were called new Im- 
provements: It would be needleſs to attempt enu- 
== merating all theſe ; it will be ſufficient here to de- 
WE ſcribe ſuch an Inſtrument as may be moſt ſimple 
and fit for Practice. ern op 
The TrxzonporiTE is a Circle of Braſs divided 
into Degrees, which are all numbered one Way (and 
commonly from the Left to the Right, ſuppoſing 
= yourſelf to ſtand in the Center) to 360, vide Fig. 27. 


it An Angle cannot properly be ſo great as 180 Deg, 
ve But the Limb of the Theodolite is numbered to 360, 
he fbat it may readily expreſs the Arch within the 


Field that reaches from any two adjacent Sides one 
b the other; by which Means the Diſtinction of 
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what is called in theſe Caſes external and internal 
Angles js avoided. As at the Angle g Fig. 28. the 
Arch, reaching between the two Sides forming that 
Angle, contains within the Field 233 Degrees. I 
have ſeen ſome of theſe Inſtruments of various Sizes, 
from 4 Inches Diameter to 20 or 24. But about 
9 or 10 Inches Diameter I take to be a good Size, 
This is big enough for the Purpoſe of Surveying, 
and is likewiſe portable. Upon the Center of the 
Inſtrument is a moveable Iadex, having on the 
Middle a Compaſs Box, with a Needle of about 4 or 5 
Inches in Length, which is covered with Glaſs to 
preſerve it from being diſturbed by the Air. Within 
this Box is a Braſs Ring divided into Degrees, which 
are always numbered the contrary Way to the De- 
grees on the Limb of the Inſtrument. The Index 
reaches as far as the Diviſions on the Limb, having 
on the End of it a fine Line to cut the ſaid Divi- 
ſions; alſo the End of the Index is uſually ſo di- 
vided as to point out on the Limb every Minute of 
a Degree, which is near enough for the Purpoſe of 
_ Surveying. Sometimes there is a Line drawn on the 
oppoſite End of the Index, which may ſerve to exa- 
mine the Inſtrument by, and whether the Index 
turns exactly round the Center. Upon the Index 
are uſually fixed two upright Plain Sights, like thoſe EF 
deſcribed in $2. 2. Chap. 2. as belonging to the 
Index of the Plain Table; alſo underneath the In- 
ſtrument are fixed two other Sights, exactly like the 
former, at the Points of 360 and 180. But theſe 
laſt are needleſs; alſo, inſtead of Plain Sights, I 
think it much better ta have a Teleſcope over the 
Index, having in it a vertical Hair ta cut the Ob- 
ject. The Teleſcope muſt have ſome Motion up 
and down; and it had beſt turn upon an Axis fixed 
at right Apgles toit. Alſo in meaſuring hilly Lands Wi 
jt would be uſeful to have an Arch with Degrees, 
ſhewing the Elevation or Depreſſion of the loo 
my P | ut 
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But this ought to be done in as ſimple a Manner as 
poſſible, without embarraſſing the Inſtrument with 
unneceſſary Work. 

The Index ought to move eaſily and without 
ſhaking ; alſo the whole Inſtrument ſhould be firm 
and ſteady. VVV a 

The whole Inſtrument is fixed upon a three-leg- 
ged Staff, after the ſame Manner with the Plain Ta- 


dle: Alſo there is commonly (if not always) an- 


nexed to it a Ball and Socket. The Head of the 
Staff had beſt be of Braſs, becauſe Wood is liable 
to ſink and ſwell, and by that Means to ſhake. 
The Inſtrument when it is uſed ought always to be 
pretty nearly horizontal; otherwiſe the Angles 
meaſured by it will not be true; but it is difficult 
to judge when it lies in this Poſition, eſpecially when 
it ſtands upon uneven Ground. Therefore ſome 
Kind of Level ought to be annexed to the Inſtru- 
ment; a ſhort Plumb- line fixed properly under- 


neath may do very well, for here no great Exactneſfss 


is required; or there may be two ſhort Bubbles fixed 
in the Compaſs-Box at right Angles to one another; 


but then there muſt be ſome other Method for ad- 
== juſting the Inſtrument, than by opening the Legs. 


This may be done very well by what the Inſtrument 
Makers call a Rack; but the two Plates, with a 
Ball and Socket between them, fixed to the Head of 
the Staff, is a better Way. In the upper Plate are 
four adjuſting Screws, bearing upon the lower one, 
by which the Inſtrument may be readily brought to 
its right Poſition, * 

The Inſtrument ought to turn eaſily upon the 
Staff, and without ſhaking, and alſo there ought to 
be ſome Contrivance to faſten it readily in any Poſi- 
tion, without twiſting it to one Side. The common 
Way of a Screw turning againſt the middle Pin is 


not a good Method, and by the new improved Way 


(as it is called) of drawing it down upon a Cone, a 


E 4 ſmall 
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{mall Force will turn it round out of its. Place, if 
great Care be not taken, Inſtead of theſe Methods, 
it may be eaſily faſtened by two crooked ſmall Bars 
of Braſs fixed to the Socket, ſo as to graſp the Cen- 
ter Pin in four Places or Points, This Method will 
not be liable either to turn the Inſtrument to one 
Side in faſtening of it, or of letting it turn round 
when the ſaid Braſs Bars are once ſkrewed. 
The ſame Staff may alſo ſerve for a Plain Table, 
en e,, „ 
If what hath been here ſaid concerning the Þheo» 
dolite may influence the Inſtrument-Makers, it my 
prove of an Advantage to Buyers who are often 
ynacquainted with the Nature of Inſtruments. 1 


The Manner of taking an Angle with the Tbeodolite. 


Let the Circle Fig. 27. repreſent the Limb of the 
Theodolite, and let C A, CB, repreſent two Sta- 
tion Lines in the Field. Having planted the Center 
of the Thodolite over the angular Point C, being 
the Index to 360; then turn the Inſtrument about 
till you {ee the vertical Hair in the Teleſcqpe (or in 
the Plain Sights, if you uſe theſe) cut a Station Staff 
placed at A ; this heing done, faſten the Inſtrument, 
and turn the Index till it cuts the Staff at B; then 
the Degrees upon the Limb ſhew the Z D CF. 
which is oppoſite and equal to the CB C A, to be 
70 deg. and ſo of any other. nn, 

The Degrees are numbered in this Manner for 
the Conveniency of having the End of the Index, 
which is next the Obſerver, always point out the 
Angle. If they were to be read from the Center, the 
Obſerver mul have gone always to the oppoſite 
End of the Index to find his Angle, This laſt 
Method is the moſt natural and intelligible to a 
Beginner, but the other js moſt convenient for 
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In working wich the Theodolite we only mea- 
ſore the Length. of the Lines, and Quantity of the 
== Angles in the F jeld, which we note in a Field-Book 
for chat Purpoſe; and by theſe Directions we may 
draw the exact Plan of the Land, which is called 
Protracting. 4 05 
== Provide a F jeld- Book 1 1 wh three Columns, 
in the middle Column inſert the Quantity ef the 
== Angles, and Length of the Station Lines; in the 
outer Columns the Off. ſets from the Station Lines 
to the Boundaries, and on each Side note the Re- 
marks which you meet with i in the Survey. 


E T. II. 


2 Sher ng the Ut of” the Theaddlite in F ng a 
Field, by taking the Quantity of the Angles 


which the Fe ences or B oundaries make WI th each 
other. | 


H E Theodolite, as before mentioned, is uſu- 
8 ally numbered on the Limb, from the Left to 
. the Right, and the Box from the Right to the Left; 
and therefore the Circuit is moſt conveniently made 
WE (according to the common Phraſe) contra ſolem, i. e. 
Vith the Fences on the right Hand. 

== Let Fg. 28. repreſent a Field of which a Plot i is 
ag deſired : Firſt chuſe ſome convenient Place therein 
to begin the Work, as at © à near the Corner of 
the Field; and ſet up a Staff with a Mark thereon, 
as »Picce of Paper, or a white Rag, fo that you 
may plainly ſee it at the next Station; then lay the 
Chain in a ſtrait Line from à towards 6 having firſt 
1 ſet up a Staff at 5. 

_ The Chain lying in this Direction on che Ground, 
Eh meaſure with the Or. ſet Staff from O a the Diſtance 
wn to 
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to the Hedge 56 Links, and enter in the middle Co 
lumn of the b ield- Book o, and in the right Hand a 
Column 56, denoting an Off-fet laid off from © 9, 
56 Links to the right Hand of the Station Line. 
Meaſure forwards on the Station Line a 5, til 
you come againſt the next Bend in the Hedge, the 
let the Chain lie on the Ground in a right Line be. 
tween the Stations a and 6, and with the Off- 
Staff meaſure the Diſtance from the Chain to tha ju 
Bend in the Hedge 140 Links. 3,3 
Take Notice at what Length of the Station Lin 
each Off-ſet is laid off; as here at the Length of 34% 
Links on the Station Line 1 lay an Onſet of 14% 
Links; therefore in the middle Column of the Field. 
Book enter 540, and againſt it in the Column on. 
the right Hand write 140 denoting that at th 
Length of 5 Chains 40 Links, in the Station Line 
you laid an Off-ſet to the right of 140 Links. 0 
Alſo take Notice that theſe Off-ſets are to b 
meaſured from the Station Line to the Hedge oi 
Boundary in ſuch Manner that the Line repreſent 
ing the Off-ſet may ſtand at right Angles with te 8 
Chain or Station Line. 85 
Here I would adviſe a young Beginner not on 
to enter theſe Obſervations in the Field-Book, bull 
alſo on a Piece of waſte Paper to draw firſt a Lin a 
that ſhall repreſent the preſent Station Line, and the 
upon that to ſet the Off-ſets as he meaſures them uy 
the Field, drawing the Boundaries as he goes along 
not regarding the Length of any Line; a Reſem 
blance of each Line being ſufficient, becauſe th „ 
true Lengths are entered in the Field- Book: Fo. 
laying this Sketch before him, when he protradk 1 
his Work, he will find it an uſeful Inſtruction, u 
drawing his Angles, and laying che Corners of the 
Field in their true Poſition, with other little Dif- 
culties to be met with in Practice; but, when he 0 73 
al 
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Waccuſtomed to a right Method of keeping the F ield- 
1 Pod this Trouble may be ſpared. 
== Now proceed to meaſure on the Station Line to 
4 Ehe next Bend in the Hedge, and there take an Off- 
1 Het at 8 Chains 26 Links; therefore againſt 826 in 
1 the middle Column of the Field-Book write, in the 
5 next Column on the Right, 36 Links the Length 
15 of the Off- ſetr. 
5 EA The Hedge continuing ſtrait to © 2, meaſure up 
AS thereto, and enter the Length in the Field-Book 
1120, and meaſure the Diſtance to the Hedge 36 
40 Fred which enter in the Column of Off: ſets againſt 
175 1120, and draw a Line croſs the Field-Book. 

= Now remove the Staff from 5, and cauſe it to be 

ſet up in a convenient Place, as at c; then plant the 
Center of the Theodolite exactly over the Hole, in 
1 ah ich the Staff ſtood at b, (by the Help of a String 
and Plummer, which you may faſten under the 
Middle of the Inſtrument) making the three-legged | 


. 2 n 
„ 
55 


on the Ground. Then bring the Index to 360 on 
the Limb, and turn the whole Inſtrument about till 
the Hair in the Sights cuts the Staff at a, and there 
( krew it faſt that the Motion of the Index may not 
caauſe it to ſtir from this Poſition ; then turn the In- 
dex about till the Hair in the Teleſcope cuts the 
Staff at c, fo ſhall the Index on the Limb ſhew the 
Quantity of the Angle a 5 c, viz. 102 Deg. 20 Min. 
wich note in the Field- Book. 
Now, that you may be ſure you meaſured this 
. ö Angle right, turn the Teleſcope back to the Staff 
WE at a, and, if the Hair cuts it, you are right ; other- 
= wiſe not. 
15 Having nat this Angle, let the Staff be 
brought from a, and place it in the Hole, over 
7 which the Center of the Inſtrument ſtood at Y; but 
*1 ; | leave ſome Mark at a, that you may find it again 


Staff which ſupports the Inſtrument to ſtand firm 


ben you come und the Field to cloſe the Plot : 


Lay 


"y 
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Lay the Chain from 5 towards c; and at © meaſure 5 * | 
the Off-ſet to the Hedge 20 Links; at 236 in the W 
— Line, lay the Off-ſet 36; at 428 in the 
tation Line, the Off-ſetis 92; and at 796 the End Mi 
of the Line, the Off-ſet is 30 to the Corner; there. 
fore againſt 30 in the Column of Off. ſets write 
Corner, denoting that the Off: ſet laid off at right 
Angles from the Station Line reached the Corner of 
the Hedge. 5 . 
Place the Inſtrument at c, and as before directed 5 
meaſure the Angle cd 110 Deg. 40 Min. which 17 
note in the Field-Book for the Quantity of the An. 
gle at c. 77 
When you have meaſured the Angles, and made TY 
the neceſſary Obſervations at each Station, draw 
a Line croſs the Field-Book, as you will ſee in the 
Form thereof; alſo take Notice, that the Minutes 
are eſtimated by the Help of Nonus's Invention, 
which cannot be ſo well deſcribed as by the Sight 
of the Inſtrument ; only this may be ſaid, that we 
can thereby eſtimate the Quantity of an Angle to 1 
Minute, which is as exact as they can be laid down BR 
on Paper by the Protractor. C4 
Bring the Staff from 5, and ſet it as upright a; 
you can at c; allo ſend another forwards to d; then 
meaſure on the Line cd, and lay the Off, ſet to the 5 
Corner at 434, againſt which Off. ſet write Corner 
in the Field- Book; then meaſure up to d, entering 
the Length 468 in the Field- Box. 
Plant the Inſtrument at d, and bring the Index 
to 360 on the Limb; then turn it about till the 
Hair in the Teleſcope cuts the Staff at c, and there 
fix the Inſtrument; then direct the Teleſcope to e, 
and note the Quantity of the Angle at d, which the WW 
Index cuts on the Limb, 4:2. 230 Deg. 50 Min. 
which accordingly note in the Field- Book. 3 
In the ſame Manner proceed with the reſt of the 
Lines and Angles round the Field, till you come to 
Station 


a = © —— A Aa 
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WE Station a; but there is no Neceſſity for meaſuring 
the laſt Angle, or even the laſt Line, but for the 
We Sake of proving the Truth * the Work, "IR 
indeed is convenient; 

= When the Inſtrument was b planet at 7, and you 

had meaſured the Quantity of that Angle; the In- 
ſtrument remaining in the ſame Poſition, if you had 
directed the Teleſcope to the Tree in the Middle of 
the Field, and noted the Degrees, Cc. which the 
Index cut on the Limb; and done the ſame at g, 
and noted theſe Deg. Sc. in the F ield-Book, in the 
Column of Remarks; you might protract the true 
TT as of the Tree in reſpect of ny other Part „ 
the Fie d. 5 


E thi Form py theſe Obfervations as | noted. in the 
Field- Book. 
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The Field. Boot continued. 
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Scholium. 
If the Angle at à had been alſo taken, 
examine whether the Angles were a 
ed: thus, Multiply 180% by a N 
% than the Number of the Angles i 


we. might 
all rightly meaſu- 
umber leſs by two 
n the Field ; then 
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if this Product be equal to the Sum of all the An- 
gles in the Field added together, it may be con- 
cluded that they have been meaſured right, other- 11 
wiſe there muſt have been a Miſtake ſomewhere, 
The Number of Angles in this Field is 7, therefore 
multiply 180˙ by 5, the Product will be go. The 
ſix Angles; that are meaſured make together 840 
207, and, if no Error hath been committed, the 7 4 
will meaſure 59* 40”, which added to 840 20' 
will make the whole Sum go0% But as there may 
be Miſtakes committed in meaſuring the Station 
Lines, (which Miſtakes do not come within this 


Rule) the Surveyor had beſt depend upon the clo- We 
ſing of the laſt Line with the firſt Station. If this 
happens exactly, there is a very great Odds on hi 
Side, that the Field had been meaſured right: Bu 
if the laſt Line does not ſo cloſe, if the Error b: We 
not in the Protracting (which may happen) the 
Field muſt be re- meaſured till the Miſtake be found. 
And it may be a uſeful Leſſon for a Surveyor to 
protract each Day as he goes along what he had been 
doing in the Field. This will prevent his running: 
great Length in a Miſtake, which if he lets alone, 
may coſt him a great deal of Labour to find out. 


SECT III. 


The Manner of Protracting the precedin! 7 . 
b Obſervations. © 


As the Lines are meaſured in the Field by th 

5 Chain, and the Angles by the Limb of th 
Theodolite; ſo the Lines are laid down upon Pape 
from a Scale of equal Parts, and the Angles by 
Protractor. {ae .= 
The Protrafor ſhould be 7 or 8 Inches in Dia- 
meter; and if it be a whole Circle, which is beſt foi 
Beginnefif 


Y 
3 
4 by 
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Beg inners, It ſhould be numbered into 260 Des. 
the fame Way with the Limb of the Throdolite ; 


only with this Difference; that the Numbers uon the 


Protractor ſhould ſtand fo as to be read From the 


Center. Sometimes in the middle Bar is a Slit about 


an Inch long. having one Edge a little ſloping; 
this Edge i is divided. into 12 Par ts, each of which 


| ſtands for 5 Min. The Point denoting © Min. is in 


the Hamed paſſing through o or 360 Deg. and 180 


Deg. A Line paſſing from the Center throtigh the 


Point denoting 60 Min. upon the ſaid Edge makes 
an E with the . of 1 Deg. ſo that if he Crier 
of the Protractor be put to a Point in a given Line; 


| and the Inſtrument be turned about its Center, until 


5 ,10', 15/, 20, 30, or 40, Sc, cut the ſaid Line, 
the Diameter of the Protractor will accor dingly form 


therewith the Angles 5, 10”, 157, 20, or 300, Sc. 
reſpectively; then the whole Degrees may be pricked 


off Þy the Limb. Thus, if I was to make an Z of 52% 


35% Having put the Center of the Protractor to che 
angular Point, I turn the Protractor about till 33 


Min. cuts the given Line, then I will make a Prick 
or Point in the Paper exactly againſt 32 Deg. a Line 
drawn through this Point will form, with che given 
Line, the Z required. Theſe Inftruments, I think; 


are called by the Makers Diggoun! ProtraBers but 
believe they are ſeldom uſed by practical Sur 
veyors, becauſe the Operation by t them is omen bat 
tedious. 

Inſtead of the c common Scales, you may have one 
divided all the Way at the F. dge, like that in the 
Frontiſpiece. This is uſeful and expeditious, eſpe- 


tially for finding the Points in the Station Lines 
where the Off. ſets come. If your Protractor is a 
Semi- circle, you may have ſuch a Scale cut on the 


outward Edge of the diametrical Bar, 
Provide a Skin of Parchment, if the Plot is de- 
ſired to be on Parchment, according to the Large - 
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neſs of the Work you are about to lay down; or if 
on Paper, let it be large enough to hold all your 
Work ; the ſtrong Cartridge Paper for this F 
is accounted beſt by ſome Surveyors. 

| Having conſidered which Way the Plot will ex- 


tend, draw an obſcure Line on the Paper to repre- 


ſent the firſt Station Line, and mark the End there- 
of with © a (Fig. 28.) ſo ſhall that Point repreſent 
the firſt Station in the Field: Lay the Edge of your 
Plotting- Scale cloſe to this obſcure Line, the Be- 
ginning of the Numbers coinciding with © @, and 
encrealing towards the next Station then lay the 


Field Book open before you, and beraule the Off- 
ſets in the firit Length are taken at the Diſtances N 
o, 540, 826, 1120; therefore againſt theſe Num- Wl 


bers on the Scale, make Marks in the obſcure Line, 


Cloſe to the Edge of the Scale. 1 

This done, turn the Scale perpendicular to the 
obſcure Line, ſo that the ſeveral Off-ſets may ſtand 
thereon at right Angles as aforeſaid ; and apply it | 


ſucceſſively to theſe ſeveral Points, end there prick 


Side of the obſcure Line as noted in the Field-Book; 


ſo at O prick of 56; at 540, the next Length, prick 
off 140; at the next Point, which is at the Length »— 
826, prick off 36; and at 1120, the End of the 2 5 
Line, prick off 36; or theſe Off- ſets may be taken £1 


with the Compaiics from a common Scale. 


off the Length of the ſeveral Off-ſers. on the ſame 


- » £ Fu 


Now if Lines are drawn from Point to Point,. 
they ſhall repreſent the Boundaries of this Side of the 
Field; and becauſe the Hedges, eſpecially in old 
Incloſures, are gener ally! in the Form of a Curve ra- 
ther than ſtrait Lines; therefore if you draw the | 
Boundaries from Point to Point with a Quill Pen 
with your Hand only, they will be more naturally Ml 
expreſſed, than if you lay a ſtrait Ruler from Point 
to Point, (except the Diſtances are very long, or 

vou take A Multitude of Off-ſets : 3) and to be exact, wy 
bis 
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tis ſometimes neceſſary to expreſs the Nature of 
WE theſe little Irregularities in the Fences, by a Sketch 
13 on one Side of the Field- Boo x. 
The Length of the firſt Station Line being: 120, 
WE mark that Diſtance from Ga, with O; and let 
che obſcure Line be produced each Way as long as 
the Radius of the Protractor. 

Lay che Center of the Protractor to 1 Point 
BE 05, and turn it about thereon, till the Diameter 
lies on the Linea b, the Beginning of the Numbers 


on the Protractor being laid towards © a, 1 
3 to the Theodolite in the Field. : 

Hold the Protractor cloſe down to the Paper i in 
this Poſition, and becauſe the Angle at 5 is 102 
Deg. 20 Min. therefore with a protracting Pin or 
Needle, make a Mark againſt 102 Deg. 20 Min. 
ME cloſe to the Limb of the Protractor, through which 
Mark from 5, draw the obſcure Line & c. - 
WE Sois the Station Line 2c, laid down in the fame 
EX Direction as in the Field, and the Angle ab c, the 
= lame. | 
= Lay the Plotting-Scale to the obſcure Line þ 6. 
the Beginning of the Numbers coinciding with the 
WE preſent Station, and the Numbers encreaſing towards 
the next; then cloſe to the Edge thereof, againſt O, 
1 Z 2 428, 796, the Lengths where the Off- ſets were 
taken, make Marks with the protracting Pin; and 
turn the Scale perpendicular to the obſcu: e Line, 
Hand prick off the ſeveral Off- ſets, 20, 36, 92, 30. 
And now if Lines are contipued from the Fences 
before drawn to theſe Off,: ſets, they ſhall repreſent 
* Boundaries on this Side of the Field. i 

bg The Off. ſet at the End of the ſecond Station Line, 
Wat c, reaches into the Corner; but thoſe at 4 muſt 
2 continued till they meet one another, end this 
be expreſſed in the Field-Book or Sketch, 
Far you may not miſtake the Corner of the Field. 


ell 


nt 
Or 
& 1 | 

3 F 2 Lay 
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Lay the Center of the Protractor to c, the Dia- 
meter being held cloſe to the Line bc, and againſt 
110 Deg. 40 Min. on the Limb of the Protràctor, 
make a Mark, through which draw the Line cd. 

At the Length 434, in this Line lay the Off-ſet 
30 Links, to which continue the Boundaries before 
drawn ; ſo is this Side of the Field finiſhed,” 

Note, The next Z at d being 230* 507, fubtract 
| chis TU from 360, and note the Remainder 
229107“; then turn the Protractor the'contrar) 
Way, viz. fo that the Arch may be to the outſide of 
the F ield ; ; and counting from c, make a Point at 
229% 10 through which Point draw the Line d 12 
Circle concentric to the duct 00 Circle, and Us 
Numbers on both encreaſe the ſame Way, (as the 
Limb of the Theodolite) then, the ProtraGos being 
turned reverſely as above, the Angle 230 Deg. 50 
Mon. may be pricked off from the inner Circle. 

But if you uſe a circular Protractor, it may be 
laid always one Way, viz. the Beginning of the 
Numbers towards the laſt Station, contrary to the 
Theodolite in the Field; and this in my Opinion is 
the beſt Way. 8 

But if you uſe a ſemicircular Protractor, obſerve 
to lay the Diameter on that Line which brought you 
to the preſent Station; and to lay the Beginning of 
the Degrees of the Protractor towards the laſt Sta- 
tion when the Angle is leſs than 180 Degrees; but 
the contrary Way when the Angle is more. 

So at 4 lay the Diameter of the Protractor on the 
Line cd, the Beginning of the Numbers being laid 
the contrary Way toc; and againſt 220 Deg. 50 
Min. on the inner Circle of the Protractor, make a 
Mark, through which draw the Line de. 
In the ſame Manner lay down the Angle at e, and 
draw the Line ef, continuing the Boundaries as be- 
tore directed. 

When 
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When you have marked the Angle at /, let the 
Protractor lie in the ſame Poſition, and make a 


Mark againſt 38 Deg. 30 Min. as noted in the Field- 
Book for the Bearing of the Tree from that Station, 


and through that Mark draw an obſcure Line 


from F. 
Do the fame at g. continuing he obſcure Line 


from thence till it croſſes that drawn from 7, ſo ſhall 


the Interſection of theſe two Lines determine the 
Situation of the Tree in the Middle of the Field. 

In the ſame Manner may any other inacceſſible 

' Diſtance be meaſured by the Theodolite. 


When you have marked the Angle at g, . 


drawn the Line g 2, it will cut through the Point a, 


and the Length of the Line g a will be the ſame as 


that noted in the Field-Book, * which proves the 
Plot to be truly laid down. But if the laſt Line 
had not paſſed through a, or was not of the ſame 
Length on the Paper as that noted in the Field- 
Book, ſome Error muſt have been committed! in 
the Fieid, or in Protracting. 


SECT: Iv. 
iow to meg Angle by he Chain. 


OR this Purpoſe provide three Be Station- 
Staffs four or five Feet long a-apiece; and alſo 


take Care that the Ring in the Middle of the Chain, 


and alſo thoſe at eich tenth Link, be at their due 
Fan from the Chain's End 

. In order to meaſure the Angle d o e, Fig. 29. 
for; one of your Station-Staffs as upright as you can 


at ; and putting the Ring at one End of the Chain 


over It, let one of your Afliſtants take the other End 
F 3 in 


"Wa 


— 
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in his Hand, and ſtretch out the Chain towards d; 
whilſt you ſtanding at o, direct him to move fide- 
ways till the Station-Staff which he has in his Hand, 
be brought into one right Line with e, 4, as at a, 
and there let him leave the Staff. 

Then let him with the End oſ the Chain in his 
Hand, move towards e; and, as before, direct him 
to plant the third Staff upright | in the Line oe, at b. 
Mlceaſure the Diſtance a þ in Links and tenth Parts, 
it leſs than one Chain, and enter them in the Field- 
Book 882. 

When you plot this Angle, take with a Pair of 
Compaſſes from a large Scale, the Diſtance of one 
Chain; and having drawn a Right Line 4 o, ſer one 
Foot of the Compaſſes in o, and with the other de- 
ſcribe an Arch ac; then from the ſame Scale take 
88; Links; and brting one Foot of the Compaſſes 
at a, let the other fall in the Arch a c, and make a 
Mark at þ: Laſtly, through this Mark, from o 
draw the Line o e, conſtituting the Angle 4 06. 

Obſerve to plot your Angles by a large Scale, as 
an Inch, or two Inches, and the Length of the Sides 
by a ſmaller, as a Quarter or half an Inch: Alſo 
_ obſerve, that when the Length of the Chord ab is 
longer than one Chain, then! it is beſt to lay out a 
Sextant, or two Sextants, i in the following te 
The Manner of meaſuring Angles with the Chain, 
by. laying off Sextants, is deduced from this known 

Property of the Circle; viz. The Radius of every 
Circle is 2 the Chord of one ſixth Part (or a Sex- 
4 fant) of its Periphbery, 


2. Let it be required to meaſure the Angle 3 ac, 
Fig. 30: Firſt, ſet up a Staff at a, and lay the 
Chain ſtrait in the Direction of 4 to i, and at 30 
Links ſet down an Arrow at o; then let your Af- 
fiſtants hold the Ends of the Chain at o, and 4, 


whilſt 
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whilſt you with the Middle in your Hand, ſtretch” 
ing both Halves ſtrait, ſet down an Arrow at e, 
conſtituting the equilateral Triangleog e; ſo have 
you laid out the Angle o e, a Sextant 
But if you have two Chains, you may (which is 
better) lay out the Sextants, ſo that each Side of 
the equilateral Triangle be one Chain. | 
No the Chain's End being till held at a, ſtretch 
it through the Point e 70 d, where alſo ſet down an 
Arrow : Laſtly, meaſure the Diſtance from the Ar- 
row at 4, to a Staff ſet up one Chain's Length from 


a at u; ſo ſhall the Diſtance d u be 76 Links, and 


four Tenths of a Link ; therefore enter in the 
Field-Book 1*. 7647. implying 1 Sextant and 764 
Tue; bh g 1 


In order to plot this Angle & 4 c thus meaſured, 
chuſe ſome Line divided into 1000 Parts, and ma- 


king this Line Radius, ſet one Foot of the Com- 
paſſes in a, and with the other deſcribe the Arch 12; 


= the Compaſſes continuing at the ſame Extent, ſet 
done Foot in i, and with the other croſs the Arch at 


d, and there make a Mark. . 
Then take 764 Parts from the ſame Line, di- 


vided into 1000 Parts, which you make Radius; 


and ſetting one Foot of the Compaſſes in the Mark 
at 4, let the other croſs the Arch at 2, and there 
make a Mark : Laſtly, from a, draw a Line thro? 
the Mark at u, and you will conſtruct the Angle 
required: 3 
If you have not a Line (which is beſt) actually 
divided into 1000 Parts, uſe the largeſt diagonal 
Scale you have; ſo you may take off 76 Parts ex- 
actly; and the four Tenths you mult gueſs at by 


moving the Compaſſes near half Way in the Diaga- 


nal towards 77; alſo obſerve, the 10th of a Link 


is meaſured on the Land by the Off-ſet Staff, hav- 


ing a Link or two thereon, divided into ten Parts. 
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Fog 31; then having, as before, laid off the Sex- 


Chain at @ and e, while you with the Middle in your 
Hand, {et down an Arrow at ** conſtituting ano- 


ng 5 Teatns ; therefore enter in the Field- Book "2 


a u; which gives the Angie required. 


a n 4 3 * — — 8 8 t 4 4 
* — — < r 2 ae 2 2 — n » 21 wa” 5 . 6 


If the Angle be more than two Sextants, as in 


tant e 4, let your Aſſiſtants hold the Ends of the 


> 2 . f - 
r "RC * b 
ty = Wow? 1 þ N Ay * b 
7 e . n = MN % a 
PPP OTC 


ther Sextant ea x. 

Then the Chain being held at 2, lay it tg 
x, and at the other End d ſet down an Arrow: 
Laſtly, meaſure d u, which ſuppoſe to be 42 Links 


2, 425', ſignitying 2 Sextants and 425 Parts. 
If you would protract the Angle of Fig. 313 
with the Length of the Line divided into 1000 
Parts, deſcrive the Arch iy, and thereon lay i u, u d, 
each equal to the Radius or divided Line; and af- 
terwards lay 425 equal Parts from 4 to u, and draw 


4 


Obſerve, if you were about to meaſure the An- 
ole, Fig. 31. and had ſet up one of your three Staffs 
Where the Station-Lines meet in the angular Point 
a, another at , and the other at 7, in the Lines a 5, 
2 c, before you proceed to meaſure the Angle 1 
you muſt be ſure that the Staffs at a, 7, and b are 
exactly in the ſame ſtrait Line; and alſo the Staffs 
at 2, 4, and the Mark at c, in e ſtrait Line. 
So when the Staff at a is planted as nearly per- 
pendicu ar as you can, move yourſelf backwards; 
the farther the better, till you ſee the Staff at a, 
and that at 7, in one {trait Line with the Mark at 
b, there ſtand, and direct your Aſſiſtant to place | 
bis Staff, ſo that the Staff at à exactly cover that 
at 2, from the Top to the Bottom. : 

Nete, You muit take Care that the Staffs are up- 
right, ſo as to lie in the ſame Plane. | 
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4. If an Angle be external, and ſo contain more 

Ks three Sextancs, as bae, Fig. 32. put the Ring at 
one Eng of the Chain over the Staff at 4, and taking 
the 
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the other End in your Hand, ſtreteh out the Chain 


at length towards d, and move ſideways, till you 


perceive yourſelf in a Right -Line with @ 5, and 
there at the End of the Chain ſet down an Arrow 


at d, fo that d, a, bare in the ſame right Line; 
Fo ſet, down the other Staff at c, at the End of 


one Chain alſo ; ſo that the Staffs at a and c be in 
the ſame Plane with the Mark at e. Now meaſure 


the Angle da c, in the ſame Manner as aforeſaid, 


and to it add the Sextants, ſo will the Sum be _e 
Meaſure of the external Angle Gats 

So if the Angle d ac, be 947, then will the ex- 
ternal Angle h a c, be 3 Sextants, 947 Parts; and 
if the Angle dat, be 1 94% then 4 c will be J. 
947, Sc. 


When you protract the external Angle ba 65 firſt | 
continue the Line g 4; then from the Angle ſub- 


tract 3 Sextants, and make the Angle da e, equal 
to the Remainder. _ 


But if you go on Pa Outſide of a Fieldor Wood, 


you may then work as though you were within the 


Wood, by meaſuring the Angle vertically oppoſite 
to thoſe that are internal : So in Fig. 3 3. if you 


meaſure the Angle o 4 u, inſtead of ? ae, it will do 


your Buſineſs when. you come to protract, as well 


as if you had meaſured h A e on the Inſide ; for, if 
| two 815 croſs one another, the contrary or 


verticaf Angles are equal. Euclid, 15. 1. 


WE Angles meaſured by the Chain, may be Jaid down 


by a Protractor made on Purpoſe, having Sextants 
and Links divided thereon ; and then to be uſed 1 in 


the ſame Manner as other Protractors. 


The Manner of keeping the Field- Book, is in all 


Reſpects the ſame as that uſed in the 2d $22. of this 
Chap except that when the Angles are meaſured by 
the Theodolite, you note the Quantity of each by 
Degrees and Minutes : In this Caſe, when, meaſured 
by the Chain, you note the Quantity by Sextants 


and Parts. eons 80 
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So if you were to meaſure the Field, Fig. 28. by 
the Chain; inſtead of noting 1025 200, for the 
Quantity of the Angle 4, you mufl note 1 Sextant 
734 Parts; and inſtead of 230% 507, for the external 
Angle d, you muſt note 3 Sextants, 886 Parts; 


but the Station Lines, Off-ſets, &c. will ſtill be 
the ſame. 279 e eee e 


There are other Ways of working with the Chain; 
but theſe before mentioned are the beſt and exacteſt, 
and contain as much Variety as any one will com- 
monly put in Practice: You may alſo thereby mea- 
ſure an inacceſſible Diſtance, and do ſeveral other 


Things; but theſe are only for a Shift, when we 
have no other Inſtruments : And the ſame may be 
faid of meaſuring Angles, Ye ae 


SECT Y 
Of the Circumferentor. 


TT HE Circumferentor is only a Compaſs-Box 


and Needle, having two plain Sights perpen- 


dicular in the meridian Line of the Box; or, in- 


ſtead of the plain Sights, a Teleſcope may be 


mounted over the Box, ſo that it may be elevated 


or depreſſed to an Object as there ſhall be Occaſion. 


This Inſtrument is ſupported by a three-legged Staff, 
like the Theodolite and the Plain Table. If the 


Index of the Theodolite be taken off, and fitted to 


a three-legged Staff, it will then be a perfect Cir- 


'cumferentor : So that he who hath the former of 


theſe Inſtruments, hath the other alſo contained 1n 


lik. | | i 
In ſurveying Harbours, Sea- coaſts, Counties or 
large Commons, where the Lines are very long; 
or thick overgrown Woods, where we may be 


forced to make a Multitude of Angles, and the Sight 


of the two Lines conſtructing the Angle, may be 
x IO | Hhaincdred 
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hindred by the Bruſh or Underwood ; in theſe and 
ſuch Caſes, where no great Exactneſs is required, 
the Angles may be meaſured by the Needle only; 
- and this Method, it muſt be owned, is very expedi- 
tious, becauſe the Trouble of obſerving the back 
Stations is ſaved. Yet in ſurveying Lordſhips, In- 
cloſures, or plain Paſture Land, (a ſmall Piece of 
which got or loſt is of a confiderablle Value, and 
each particular Field ought to cloſe exactly) the An- 
_ gles are, without doubt, more ſurely meaſured by the 
Limb of the Theodolite; becauſe the Degrees in | 
the Box cannot be fo nearly eſtimated, and the 1 
Needle is liable to be drawn aſide by ſome hidden | 
magnetic Power. 
WW The Poſition or Bearing of a Line obſerved by 
= the Needle is expreſſed by fuch a Number of Degrees 
and Minutes as it is diſtant from, or Quantity of the 
= Angle, which that Line makes with the Meridian. a 
If a Perſon wholly unacquainted with the Uſe of 
this Inſtrument, will take the Pains to try this fol- 
lowing Method, it may be an Help to conceive the 
Manner of uſing i it in the Field. 
Upon a Sheet of Paper let there be drawn right 
Lines parallel one to another at any Diſtance, and 
upon a Table ler there be fixed a Pin with a Point 
upwards; let the Pin fo fixed be run through one 
of the Lines on the Paper ; upon the Point of the 
Pin, let there be put a magnetic Needle, and let it 
traverſe about till ĩt reſts of itſelf; then turn the 
Paper about on the Table till the Needle hangs di- 
rectly over the Line, in which the Pin is placed, 
which is diſcovered by fixing the Eye over its Cen- 
ter; then with ſealing Wax faſten the Paper to the 
Table by the four Corners ; ſo may the Paper be 
ſuppoſed to repreſent the Surface of the Earth, and 
the Lines the magnetic Meridian, (which mark at 
the Top with North, and at the Bottom with N . 


If 
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If the Pin be removed into any other of the 
Lines, and the Needle be made to traverſe thereon, : 
it will, when at reſt, hang directly over the Line 
in which the Pin is placed, if the ſaid Line be drawn 
parallel to the firſt Line, over which the Needle 
hung when the Paper was fixed. 

The Needle then points always to, or lies i in the 
Direction of the Meridian, by virtue of the magne- i 
tic Power; ſo if I had faſtened to the Table a Sheet 
of blank Paper, and had laid a Ruler in the ſame | 
Direction with the Needle when at reſt, and had 
drawn a meridian Line, and then removed the Nee- 
dle to another Part of the blank Paper, and drawn | 
another ſuch a Line by the Direction of the Needle, 
that Line would have been parallel to the former. 

When we take an Angle in the Field by the Nee 

dle, the meridian Line is always one Side of the An- 
gle; and the Hedge, Wall or Fence along which Bl 
the Teleſcope is directed, is the other Side of the 
Angle, and they are ſuppoſed to meet at the Center = 
of the Inſtrument. 3 
Set one Foot of a Pair of . in ſome one 
of the Meridians on the Paper, and deſcribe a Cir- 
cle, then the ſaid meridian Line is its Diameter : 
Divide this Circle into 360 Degrees, which is eaſily 
done by the Protractor, and let the Numbers begin 
atN. or North, and encreaſe to the left, towards E. 
1 Eaſt. - 
Then this Circle repreſents t the Box of the Inſtru- 'E 
ment in the Field, and the Line N. S. repreſents Bl 
the Needle. © 

From the Center of the Circle, draw a long Line 
any Way at Pleaſure, and let this Line repreſent an 
Hedge or Station-Line in the Field; and to find its 
Bearing or Angle that it makes with the Meridian, 
look what Degree, Ec. it cuts on the Circle; and 
that will be the Quantity of the Angle or Bearing 

from the Meridian. : 
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FTbeodolite from one Station to another, and mea- 
ſuring the Station-Lines and Off- ſets from thence to 

che Boundaries as you pals along the Station-Lines,. 
let the Inſtrument be removed from a, and planted 
at 2, the next Station; then keeping the Flower-de- 
1 luce in the Box from you, turn the Inſtrument 

about till the Hair in the Sights cuts a Mark at the 
next Station c; then will the North End of the 
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80 the Needle uſed 1 in the Field points out the | 
magnetic Meridian, and the Diviſions in the Bo 


moved under it meaſure the Angle, that any Line 


in the Field makes with that Meridian. 


The Box of the e is d 


numbered from the right to the left; the Numbers 

Mons which is marked alſo. 
with a Flower-de-luce, encreaſing towards E. or 
Faſt; and the Direction is to be taken from the 
North End of the Needle. 


beginning at N. or 


5 be Uſe 45 the Circumferentar in ; Surveying 1 


Let it be required to obſerve the Bearing of the 
ſeveral Station- Lines which eee the Wood, 
Fs. 34 


Firſt plant the Circumferentor at ſome convenient 


1 Station, as at a; the Flower- de- luce in the Box be- 
ing from you, direct the Sights to a Mark at the 
WE next Station , and note the Diviſion which the 
North End of the Needle points to in the Box when 
at reſt, which is 260 Deg. 30 Min. therefore note 
chis Number 260 Deg. 30 Min. in the Field-Book, i 


for the Bearing of the Line a b. 
Obſerving former Directions for removing g the 


Needle point to 292 Deg. 12 Miz. which note in the 
Field-Book for the Bearing of the Line þ c. 


The Inſtrument being planted at e, and the Sights 


directed to q, the Bearing of that Line c & will be 
| 331 Dep. 45 Min. | 
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In the ſame Manner proceed to take the Bearing 
of other Lines round the Wood, obſerving this ge- 
neral Rule, viz, Keep the Flower-de-luce in the Box 
from you, and take the Bearing of each Line from the 

North End of the Needle, 

The Numbers in the Card of ſome of theſe Cir- 
cumferentors are made to encreaſe towards the right, 
but that before-menrioned is beſt ; for when you 
turn your Inſtrument to the Eaſtward, the Needle 
will hang over the Weſtward Diviſion on the con. 
trary Side. 

Inſtead of planting the Circumferentor at every 
Station in the Field, the B-arings of the ſeveral Lines 
may be taken if it be planted only at every other 
Station. | 

So if the Inſtrument had been planted at 's and 
the Flower-de-luce in the Box kept towards you 
| when you look back to the Station , and from you 
when you look forwards to the Station c, the Bear- 
ings of the Lines a6, and & c, would be the ſame as 
before obſerved : Allo the Bearings of the Lines c d, 
and de, might be obſerved at d; and e 5, and f a, 
at /; ſo that inſtead of planting the Inſtrument 6 
Times, you need in this Caſe plant it but 3 Times, 
which faves ſome Labour. 

But fince you muſt go along every Station-Line, 
to meaſure it or ſee it meaſured, the Trouble of ſet- 
ting down the Inſtrument is not very great, and then 
alſo you may examine the Bearing of each Line as 
you go along; and if you ſuſpect an Error in the 
Work by the Needle's being acted upon by fome 
hidden magnetic Power, or from your own Miſtake, 
in obſerving the Degrees that the Needle points to, 
you may correct ſuch Error at the next Station be- 
fore you proceed. 

As when the Inſtrument was s planted at 2, and 
the Sights directed to &, the F lower. de- luce from 

, you, 
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you, the North End of the Needle pointed to 260 


Deg. 30 Min. now being come to h, direct the Sight 


back to a Mark at a, keeping the Flower- de- luce 


towards you : So ſhall the North End of the Needle 
point to 260 Deg. 30 Min. as before at a, and then 


= you may be ſure the Bearing of the Line a 2 is truly 
©. obſerved. __ | 
But if the Needle doth not point to the me 
Number of Degrees, Sc. there hath been ſome Er- 


ror in that Obſervation, which muſt be corrected 
before you proceed. 


If you have a Sufpicion that the Needle doth not 
play well, when the Inſtrument is planted at any 
Station, as at a, direct the Sights to the Mark at b, 
and note the Degrees, Sc. pointed at by the Nee- 
dle in a Piece of waſte Paper; then with a clean 
Knife, Key, or any Bit of poliſned Steel, move the 
Needle by apply ingit to the Box, and examine when 
it hath ſettled again what Degrees it then points at, 
the Sights being ſtill directed to the preceding Mark 
at; and if the Degrees are the ſame, they may be 


entered in the Field- Book; ; but if not, the Cap and 


Pin muſt be cleanſed with ſome brown Paper and a 
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little Putty, and thereby freed from ſuch Duſt or 
Dampneſs that hath gotten to it, If after all the 


Needle does not play freely, place in the Box ano- 
ther Pin, or uſe another Needle, or do both, and 


theſe Neceſſaries a Surveyor ought. to have in his 
Pocket while he is in the Field. 


If you would meaſure the Quantity of any Angle 
by the. Needle, place the Inſtrument at the angular 
Point, and take the Bearing of the two Lines con- 


ſtructing that Angle, and ſubtradting the leſſer out 
of the greater, the Remainder is the Quaatity of 


that Angle, if leſs than 180 Degrees; but if the 
Remainder is oreater than 180 Degrees,. ſubtract it 


out of 360 Degrees, and that laſt Remainder is the 
Je | 44 | 
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Book is before ſhewn in the 
it will be ſufficient, in this Pla 


each makes with the N 


the Paper Plot of the ſame Length, and in the {ame Wi 
ken by it to a Degree, the Errors will be | remarks: 3 


bly large, if the Lines are of any Lepgth, , 


The Mameer of Protratting the aforeſaid Ot: 


4 2 | 260? 5 — —1 242 b Fiſt, Dr aw Lines p# 1 


80 The Practical Surveyor: | Chap. III. 
the Off-ſets in the Field- 


The Man n exitting d the Field- 
the Uſe of the Theogplice 


3 ce, to inſert the Bear- 
ing of each Line or Q uantity of the Angle which MW 
Lengths, in order to protract or lay them down on 


Direction as in the Field. Vide F 
As this Inſtrument is ſo very ſubject to Error, the il 
Practitioner ſhould never uſe it, except Neceſtity BY 
oblige him to it; for, as an Angle can hardly be $a: 
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de 59 oo—1428 figned Draft, at Diſtan Wl 


ef 112 15—— 645 ces not exceeding te 
fa 131 30. — 1806 Breadth of the _Diame 
OL OE. trical Part of your Pro- 
tractor, as in Fig. 34, and mark them with N. and 
S. for North and South; then conſidering which Bl 
Way the Plot will extend, aſſign a Point in ſome ont 
of the parallel Lines, to repreſent the firſt Station in 
the Field, as at a; to which Point lay the Center df 
the Protractor, and by the Help of the Diviſions con- 
tinued beyond the Ends of the Diameter of the 1 N 

| | tracts; 
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tractor, las the Diameter upon, or parallel to thoſe 
North and South Lines; the Beginning of the 
Numbers on the Protractor towards that Patt of 


the Line marked with N. or Northwards, when the 


Degrees are fewer than 180, but Southwards when, 
more: The Protractor being thus pla ed, look in 


the Field- Book for the Bearing of the fir Line a by 


which is 260 Deg: 30 Min. therefore with the Be- 
ginning of the Numbers on the Protractor towards 
, cloſe to the Limb againſt 260 Deg 30 Min. make 
a Mark; and through that Mark Bk an aſſigned 
Point at a, draw a Line 4 b, on which Line ſer 12 
Chains 42 Links, as noted in the Fieid Book. 

So will the Line ab, on the Paper, have a Bear- 


ing like to that which you obſerved the Line ab 


to have in the F ield, in reſpe& to the Meridian: 
But the Protractor, to lay 33 theſe Obſervations; 
W mult be numbered contrary to the Box of the Cir- 
cumferentor; and if it be a Semicircle it muſt be 
numbered, firſt to 180, and then on the inner Cir- 


cle, whoſe Numbers muſt increaſe the ſame, Way as 


* | the outer Circle to 360; the Bearings greater than 
= 180 are pricked off from this inner Circle, and the 
Beginning of the Numbers muſt be laid Northward 


or Southward as the Degrees of Bearing are leſs or 


more than 180. If your Protractor be a whole Cir- 


Fs cle, the Beginning of the Numbers may be kept 
1 always « one Way, as the Numbers of the Circumfe- 

rentors were in the Field ; but the Diameter muſt 
2 be always laid upon a Parallel to the Meridian Lines, 


and may be marked with N. S. at the Ends as a 


Direction to keep it in its true Poſition. 


Having made the Line a þ of its true Length a 
Poſition, the next Thing to be done is to lay the Off- 


ſets therefrom, which gives the Boundary of that 


Side of the Wood, Fig. 34. 
Lay the 7 => of the Protractor to the Point b, 


9 and ns che Bearing of che Line Je is more than 
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180; lay the Beginning of the Numbers of the 
Semi-circular Protractor towards 8; and againſt 
292 Deg. 12 Min. make a Mark, thfough which 
Mark from 5, draw the Line 5 c, ſetting the Off. 
ſets therefrom, and draw the Boundary of that Side 
of the Wood. + IOW 
In the fame Manner lay down the ol Lo 
cd, d e, ef, and f a; fo will the Line fa cut thro“ 
the Point a, and be at the ſame Length on the 
Plot as that meaſured in the Field, it the Obſetva- 
tions be truly made. | © be W 
Then if you drew the Statdn'-Labes, and Off- 
ſets, with a ! latte lead Pencil, and the Boundaries 
with Ink, you may with a Piece of Bread rub off 
thoſe Lines, ſo ſhall the Boundaries of the Wood 
only remain, which Lay the exact . igure thereof. 
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7 be Manner of caſti ng 1 the fall „ 
Pieces of Ground, 'which lie between” the 


Station-Lines and Hedges. 95 1 +5 of 


; Fas 
wed > "tt 


T \ very rarely happens that the Sides of a F 100 
are all trait Lines, and therefore any Method for 
meaſuring them from one or more Stations in the 
Middle, can ſeldom be put in Practice; the beſt 
Way being to go round, and meaſure the ſeveral 
Angles from Stations near the Boundaries, but at 
ſuch a Diſtance from thence that we may ſee cl learly 
from one Station to another, and have plain Ground 
to meaſure the Diſtances free from the Incumbrance 
of Bruſhwood, Trees, Sc. So ſhall the greateſt 
Quantity of the Land be included between the regu- 
lar Station- Lines, which is caſt up as before direct- | 
ed, by dividing the ſame into the largeſt Trapezias 


and Triangles poſſible; and — the 1 
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anch Perpendiculars by the ſame Scale that the Plot 


ä Wastlaidb down by. 1517 E Si Tet 


But in order to caſt up the mal irregular piects 
comptehended Wg the Station- Lines and Boun- 
daries; if you redure them into Triangles, Fc. as 
they will de a great many in Number, ſo you may 


_cominit:very-confiderable Errors in laying of thein 


down firſt, and taking them off afterwards; eſpe- 
cially if the Scale you protract by be very ſmall: 


For the Removal of: tius Inconvenichce; 1 ſhall here 


ſhey'a er. whereby ydu may caſt up theſe ſmall 
Quamtities, however fmall the Scale may be, as ex- 


actly as any of the greater Parts of the Field. 


Suppoſe the ſmail irregular Pieces between the 


Station-Lines and Boundaries, Fig. 28. were to be 
_ caſt up. 


_ Firſt lay the Field-Book before you, where you 
will find the Length of the firſt Off: ſet (as meaſured 


in the Field with your Off: ſet Staff) from O 1 at a, 


to be 36 Links, and the ſecond at 540 in the Chain- 


Line, 140, forming the ſmall Trapezium a. Vide 
P35. 


Now, if you add the Off. ſet 56 to the next 140, 
the Sum will be 196, the Half 0 which 1s 98, the 
equated Breadth ; multiply the Length 540 by 98, 


the Pradutt is 32920, the. Content of the Trape- 


zium a, in ſquare Links. 
Add 140 to 36, the Sum is 176, the half Sum 
88; ſubtract 540 from 826, the Remainder is 286, 


the Length of the Trapezium 5; therefore multiply 


286 by 88, the Product 1s 25168, the Content of 
the ſmall Trapezium b, 

Subtract 826 from 1120, the Remainder is 294, 
the Length of c; and becauſe both the Off. ſets are 
alike, multiply 294 by 36, the Length of the per- 


pendicular Off- ſet, the Product is 10584, the Sh 


tent of the {mall Piece c. 


G a = 
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In the ſame Manner deal with the reſt of theſe 
ſmall Pieces round the Field, and ſet. down the 


Product of each in an orderly Manner one under 


another; ſo ſhall the Sum give the exact Content 
of theſe ſmall Pieces, which, added to that within 
the Station-Lines, gives ther true Content of the 
Field in ſquare HO which reduce 88 eres. 
Sec. as before directed. 125 Das 1 0% 


* 


4 N 27 


Note, The Smet of this being listing f in 


the next Chapter will be laid down a more expedi- 
tious Method for rc _ * Content of any 
Piece of Land. x 2 el 0 5 
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CHAP. Iv. 


Showing the Uſe of of f the Theodolite in 
Surveying Land, by the Help eff 
the Meedle and Limb together. 


SE.. I. 


5 N this Method of Corning Land, the 
Angle which every Line makes with 
the Meridian is meaſured by the Limb 
of the Theodolite, and therefore much 
4A & preferable to that before- mentioned 
in the preceding Chapter by the Needle only ; 
becauſe the Degrees and Minutes are better 
eſtimated on the Limb of the Inſtrument than 'tis 
poſſible they ſhould be in the Box of the Circumfe- 
rentor; and "his gives the Theodolite the Preference 
to any other Inſtrument, becauſe we can work by 
= the Limb only, without regarding the Needle at 
all: but if it be more convenient to make uſe of the 
= Needle, we may do it in the following Manner, be- 
ing the uſual Method fer ſurveying large and ſpa- 
cious Tracts of Land. 
The Needle being ablerrad. to play well, when it 
hath ſettled in the Direction of the Meridian and is 
at reſt, the Box may be moved round the fixed Cen- 
ter by turning the Index on the Limb and the Point 
marked with . 360 in the Box, brought directly 
againſt the North End of the Needle, with greater 
Exactneſs than a Degree, and its Parts can be eſti- 


G3. | mated 
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mated in any other Part of the Box; beſides, we have 
this Advantage, which is very conſiderable, that we 
gan make Uſe of a ſhort light Needle, whoſe F Friction 
Leing leſs, plays better than a longer and heavier. 

Le the Lines O a, bc, de, ef, in Fig. 36. re- 
preſent the Station-Lines near the Boundaries of - 
Field ; then the Angle which each makes with the 
Meridian, may Be oblerved i in the following Man- 
ner. | 
Firft, having fet up a Mirk at e O, meaſure for- 
mes with the Chain on che Line oa to 4 bog 

inks. 

Plant the langen at a, and bring the Inden 
to 360 on the Limb, and turn the Soak Inſtru- 
ment about:(whilft the Needle hangs in the Direc- 
tion of the Meridian) till 360 in the Box is brought 
directly againſt the North · End of the Needle, and 
there fix the Inſtrument , then is the Teleſcope ſet 
in the Direction” of the Meridian alſo, and in this 
Poſition is the Inſtrument to be planted at ane 
Station. 

Now turn about the 7 till che Hair in the 
Teleſcope cuts the Mark left at O, and note in the 
Field- Book the Degrees and Minutes which the In- 
dex cuts on the Limb. viz. 20% Deg. 20 Min. being 
the Quantity of the Angle which the Line 420 
makes with the Meridian. | | 

Remove the Inſtrument from a, leaving a Mark 
at that Station, and proceed with the Chain to #, 
and there plant the Inſtrument ; then bring the In- 

dex to 360 on the Limb, and 360 in the Box exactly 
to the North End of the Needle as aforeſaid, and 
direct the Teleſcope to the Mark left at a, and note 
the Degrees and Minutes cut on the Limb by the In- 
dex, Wr. 28 5 Deg. 10 Min. which is the Bearing: 
of h aA Or Quantity of the Angle nien that 0008! 
maker with the Meridian, hates „ 512 


It 
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-It would by needleſs. to repeat the Manner of 


meaſuring the other Lines and Angles in this Fi- 
gure; but obſerve that when the Inſtrument is fixed 
in the Direction of the Meridian, we frequently ob- 
ſerve the Needle by moving it from the Point at 360 
with a Knife, Cc. then if it ſwings backward and 
forward freely without jogging or ſtopping, and 
ſettles again to 360 exactly, we may conclude the 
1 Inſtrument i is right in the Direction of the Meridian 
to make an Obſervation. 
If you ſuſpect the Needle to be acted upon by 
ſome hidden magnetic Power, as when you are ſur- 
veying in mountainous Lands, where there may 
poſſibly be Iron Mines in the Earth, which will at- 
tract the Needle, you may obſerve whether or no it 
be drawn afide in the following Manner. 
5 As when the Inſtrument was planted at e, the 
North End of the Needle pointing to 360 in the 
Box; after the Bearing of e d was noted, direct the 
5 Teleſcope forwards to f, and note the Angle which 
the Index cuts on the Limb, viz. 200% 50”: Then 
the Inſtrument being planted at /, becauſe the Bear- 
ing of e „V. obſerved at e, is more than 189®; lub, 
tract 180 therefrom, and to the Remainder 20˙ 507 
ſet tlie Index on the Limb: But, if the Bearing of 
/ had been leſs than 180, add 180 thereto, and 
to that Number bring the Index on the Limb. 
Now turn about the whole Inſtrument till the Hair 
cuts the Staff left at e, and then, if the North End 
of the Needle points to 360, as at the laſt Station, 
the Bearing of that Line is truly obſerved. 5 
For, the magnetic Power that attracto the 3 
being ſuppoſed a at a great Diſtance, the Direction on 
ſuch a Piece of Land as is commonly ſurveyed by 
the Theodolite, will be the ſame: But if the attrac- 
tiye Power be near the eh aac me Needle ll 
ncline theretoz..:. ll Thy 977-70 fl 15 5 NN. IS 


G 4 The 
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The Bearings, Sc. of che ſeveral Station-Lines 
in chis Field ares. i. 0 


Lines Links. Sta. op d. 2 
285 110 5 348 3 
| 5 179 003-3 
91 55 
1 | 20 = 
8 
en 13 


„r 5 
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5 5 Method of protracting g any Obſervations i 
I made i in the F zeld ” the Needle, 


B 1 ths Method Ra laid ab «Plan of any * 


Field may be drawn on the Paper from one 
Meridian only, and all the Angles therein laid down 
by once apply ing the Protractor to that Meridian, 
and the Help of a parallel Ruler, being very exact 
and expeditious. | 
Provide a circular Protractor, whoh Numbers 
increaſe the ſame Way as on the Limb of the Theo- 
dolite, and a parallel Ruler of a convenient Length: 
Then draw a Right-Line N. S. Fig. 36. (with a 
black-lead Pencil) for a Meridian, and aſſign a 
Point therein, as at O, to which Point apply the 
Center of the Protractor, and turn it about till the 
Diameter lies on the Line N. S. with 180 towards 
N. (chat Part of the Limb of the Theodolite being 
now kept Northward in the Field. 47 
The Protractor being held in this Poſition, Jay 
che Field-Book before you, and againſt 20% Dep. 
20 Mint the Bering of the firſt Line 4 O, cloſe to 
the 


* 
3 : 
% 
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- © 


the Limb, uf the Protractor, make a Mark with - 
the protracting Pin or Needle, and cloſe to chat 
Mark write a with a black-lead Pencil. 

Hold the Protractor in the ſame Polidon, and a- 
gainſt 285 Deg. 10 Min. the Bearing of the next 
Line 6.4, make a Mark with the Protrakting Pin, 
and cloſe to that Mark ſet b. 


In the ſame Manner, kevpiog the Diameter of the 
Protractor cloſe to the Meridian as it was at firſt 


laid ; make a Prick with the protracting Pin, cloſe 


to the Limb of the Protractor, againſt the Bearin 
of each reſpectiye Line as noted in the F ield-Book, 
and cloſe to each Prick ſet the Letter or Number of 
that Line; ſo againſt 190 Deg. the Bearing at c, 
make a Prick and write cz againſt gi Deg. 55 Min. 


write ; againſt 125 . 20 Min. write e, Cc. 


Vide Eg. 36. 


Having 1 the Bearing of ach Lins noad - 
the Protractor, lay it aſide, and apply the Edge of 
your plotting Scale to © at the Center, and a marked 
by the Limb of the Protractor; the Beginning of 
the Numbers coinciding with O, and increaſing to- 


wards 4; and prick: off 6 Chains the Length of the 
Line O a, and with Ink draw the Line © @ 4. 


Lay the parallel! Ruler to the pricked Line 


20 57 ſo that the Edge cuts the central Point 


at © and the Point at 6, as marked by the Limb of 


the Protractor; and move it parallel till the Edge 


''# 


cuts the Point at @ in the Line p abr, and with the 


Point of your Compaſſes draw the occult Line pa br 
by the Edge of the parallel Ruler; then becauſe the 


Length of the Line 4 h is 5 Chains, lay the plotting 


Scale to 45. and prick off 5 Chains, and draw we 
Line 4 5. 
When you had drawn, the occult Line pa b r, 


through the Point a, you might ſet a+ thereon to- 
wards P as well as towards 7; but if you obſerve 


in "ou Direction the Letter b, as marked by the 
e Limb 


- 
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Limb of the Protractor, ſtands from the central 
Point ©, in the ſame Direction mult the Line a3 

| be ſet from the Station Point a; alſo when the Ru- | 
Jer is laid to the Station , you cannot be at # Loſs 
whether you ſhould draw the Line B c upwards of 
_ downwards, if you obſerve in what Direction the 
Letter c ſtands from the central Point o; therefore 
in the ſame Direction draw h c from 6. 
Lay the parallel Ruler to the central Point o and 
the Mark. at c, and move it parallel! in that Direction, 
till che Edge cuts the Point þ at the End of the Line 
ab, and by the Edge of the parallel Ruler draw 
an occult Line, ſetting thereon. from b ro CH” 
and draw the Line q. 

Again lay the Edge of the- parallel Ruler to de 
Point at the Center © and to the Mark at d, and 
move it up to c, and draw e d]. 5 

In the ſame Manner deal with the other Lines akd 
Angles, ſo ſhall the laſt Line fo cut through the 
Point ©, and its Length be 5 Chains, as noted in 
the Field-Book, which proves ne For to 15 traly 
laid down. 
In theſe Obbervations the Sende- Lies only are 

inſerted; the Off- ſets from thence to the Bounda- 
ries are omitted, becauſe the Manner of Platine 
them bath been laid down before. | 

When the Boundaries of the Field are drawn; 
and the Name thereof entered in the Middle of the 
Plot, you fray with a Piege of Bread rub off the 
Marks that were made with the Pencil round the 
Edge of the Protractor and meridian Line, ſo will 
che Plot bx ready for caſting up. 

But, if ſeveral Fields are to * plotted together 
you muſt draw a Line through the firſt Station 
Point in each, parallel to the Meridian in the firſt 
Plot, ftöm which the Plot of each Field ny 'be 

mer down in the fame Manner? as Ex. 36. * G ebe 


oy? 
a 9 


Obſerve, 


1 *- 
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-. Obſerve, neither the Circle nor Figures, expreſ- 
fing the Angle which each Line makes with; the 
Meridian, are uſed in Practice, though inſerted in 
the Scheme to demonſtrate the Nature of theWork. 
Note alſo, if you lay the Edge of the thin plotting 
Scale cloſe to the Edge of the parallel Ruler, and 
move it : forwards on the Paper with the parallel 
Ruler, till the Edge of the Scale cuts the Point at a, 
and bring the Beginning of the Numbers on the 
Scale to the Point a, you may draw the Line à & by 
the Edge of the Scale held in that Poſition to 500 
the Length of the Line, without drawing any other 
but the Station-Line itſelf. Or, the ſaid Scale may 
be drawn on the Edge of the parallel Ruler itſelf. 


"SST TT. By 
An expeditious Method of calculating or caſt 
ing up the Area of a Plot of Land in Acres, 


&c. 


& Ccording to the Rules before-mentioned in 
{ Chap. 2. the whole Plot muſt be reduced in- 


to Trapezias and Triangles, and the Length of 


each Baſe and Perpendicular meaſured by the Scale; 
but ſince it is often neceſſary to lay down the Plot 
by a ſmall one, as + of an Inch or leſs ; if you err 
8 or 10 Links in taking off the Length of the Baſes 


and Perpendiculars (which may eaſily happen, if the 
Lines be not drawn very neat and ſmall ) and there 


being ſeveral ſuch Baſes and Perpendiculars, the 


Error may be conſiderable in the whole Plot : and 


then alſo the Baſe and Perpendicul:r of each cf 


vx theſe Triangles muſt be multiplied together ſeve- 


rally, and their Products added together for the 
Whole Content, —— DES 


Whereas 
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Truth of the Work is demonſtrated by the Lemma, 


duced to a Triavgle, whoſe Area ſhall be equa] to 
that of the four - ſided Figure. 


ſame Edge make a Mark in the extended Line c 4 
ate: Laſtly, lay a ſtrait Ruler to the Points e and 


ſided Figure 4 þ cd. 


are equal ; and therefore the Triangles a h 0 doe 
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| Whereas by this Method the whole Plot (let it 
conſiſt of many Sides or tew) is caſt up by applying 
the Scale but to one Baſe and one Perpendicular, 
and conſequently by one Multiplication, and the 


Page 15. viz, That Parail:lograms ( ont conſequently 
Triangles ) conſtituted upon the ſame Baſe, and between 
the ſame Parallels, are equal. 


Let the four- ſided Figure a h c d, Fig. 37. be re⸗ 


Firſt extend one of the Sides as c d, then lay the 
parallel Ruler to the Points a and 4, and move it 
parallel till the Edge cuts the Point 25 then by the 


a, and draw the Line e a, ſo ſhall the Area of the 
Triangle ac e be. equal to the Area of the four- 


For the Triangles a de, and a db, having the 
ſame Baſe ad, and lying between the tune Parallels, 


are equal: Wherefore if the Triangle 50 4 ĩs left out 
of the four - ſided Figure ab cd, and the Triangle 
d oe taken in, and the Areas of theſe two Triangles 
being equal, it follows, that ſuch an equal Quan- 
tity of Space is left out in one Part of the Figure as 
is taken in on the other, and the Area muſt (till 15 
the ſame. _ 
Again, let Fig. 38. be reduced into a Triangle. > 
Firſt extend the Line fo, and apply the paral- 
el Ruler to the Points o and &, and move it pa- 
rallel up to the Point a, and, where the Edge cuts 
the extended Line Fo, make a Mark at g; then lay 
the Ruler to the Point g and e, and move it up to 
2, 5 make a Mark in the extended Line or. Baſe 
At 
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Lay the Ruler to the Points þ and d, and move 
it to c, then make a Prick in the Baſe at i. 
Lay the Ruler to the Points i and e, and move 
ir to 4, and make a Mark in the Baſe at x. 


Laſtly, draw the Line & e, fo ſhall this ſeven-ſided 


Fi igure be reduced to a three- ſided one whoſe Areas 


are equal; ſo may the Triangle Fe & be caſt up by 


one Multiplication only. 


But note, inſtead of laying the Ruler to the Points 


| and e, if you had laid it to df, and moved it up to 
e, and drawn the Line 2 4; the Triangle 2 d i 


would have contained the fame Area asfek; and 
this often is neceſſary to prevent the Sides of the 


reduced Triangle being extended too long, and ma- 
king the Angles thereof too acute. 


Apply the ſame Scale by which the Plot was laid 


down to the Baſe, and meaſure its Length, alſo 


meaſure the Length of che Perpendicular ; multiply 
theſe two Numbers together, the Half of their 
Product will be the Content of the Plot in ſquare 


Links, which reduce i into Acres, Sc. as before di- 
rected. 


Alſo ahbe SiG we commonly choſe to extend 
one of the ſhorteſt Sides of the Plot for the Baſe of 


the Triangle, as the Sidef o, which we draw with 


a black-lead Pencil, as o &, as well as ke, i d, or ⁊ d, 


and rub them off again with a Piece of Bread, as 
ſoon as the Content of the Field is entered with its 


Name 1 in the Middle thereof. ; 


If in uſing the parallel 3 ts: firſt Trials 
you find it apt to ſlip on the Paper, which you may 
do if you be not very careful to hold it cloſe down. to 


the Surface, that Inconvenience may be prevented, 


if you make Uſe of three ſmall Pins or Needle, thus : 
Stick the three Pins in the three firſt Angles, as at 
o, a and b, then apply one of the inner Edges of the 
parallel Ruler to the firſt and third;o and h, and 
move the other inner Edges to the ſecond at a take 
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out the Pin at the ſecond, and put it in the Bald or 

Line extended where the Ruler curs it at gs again; 
lay the Ruler to this Pin at g, and to another at the 
fourth Angle at c, and move the Ruler to the fifth 
Angle at d; take out the Pin at 4, and ſtick it in 
the Baſe at , and proceed in this Manner with, the 
reft till the Plot is reduced. 7 IM RE: 


'M 7. 2 
++ & 


RES I. Wn. 


& *w 4 


Py ing 3 to reduce the i irregu 16 B under % 
bf, a Veld to firait KS, 4 in fad to A, Ll 


Area thereof, 


ET a bedefs b ik, Fig. 3 39- repreſent. the 
Boundariesof a Field, wal Content is deſired. 
Firſt, produce ſome one of the longelt Sides, as ic, 
Jo lay the parallel Ruler from the Angle i to g, 
the next but one, and move it up to the Point , 
And where it cute the Line produced, make a Mark 
at 7, and draw the ſtrait Lins r g, and it will reduee 
that Side of the Figure, bounded by the two Lanes 
10 and þ 2, to another bounded by g one "SAGE 
only. N 
pr fe like Manner r [4 being produced, and the pa- 
rallel Ruler laid from g toe, and moved up to the 
Angle 5, the Edge cuts the extended Line g at; 
2dly, lay the Ruler from ꝓ to 4, and move it up o 
e, and it will cut the extended Line g at a gdly, 
lay the Ruler from 2 to c, and move it up to 4, 
and where it cuts the extended Line 7g, make 2 
Mark at ; laſtly, draw the ſtrait Line ꝓ c, fo 
Hall the Side ge which conſiſted of the four Lines 
g/ fe, ed, and dc, be reduced to the Side 9c, 
conſiſting of one Line only; and in like Manner 
might we proceed, if the Lines were never fo many : 
80 may the den ſided Figure be reduced to a ſided 
OI _ ſide 


* 7 
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ſided one, and then to a Triangle which may be caſt 
up by one Multiphjcatiow only. 

This is the ſame Metnod rac ke before id: 
down for reducing a many. -fided Figure to a Trian- 
gle” bt i du. Rave not a parallel Ruler do thus: 

Having produced the Side & i, lay the Edge of 

a ſtrait Ruler from i to g, then take with a Pair of 
Compaſſes the Diſtance from h̊ to the Edge of the 
Ruler; and withthis Diſtance let one Pokic of the 
Compaſſes move gently cloſe to the Ruler, while 
the other traces out a Line parallel to "oy and croſſes 
ki iat, and draw-r g as before. 

In the fame Manner. deal Wide cher Sides, 
oeng the” Compaſſes, as here directed, "inſtead of a 
| paralleÞ Ruler. OUD deen RINGED 3 | 

Or you may get a Plate of chin Braſs in Foßm of 
| #86 Arch;near 4 2 Ends let there be drilled ſmall 
Holes, thro' which ſtring it with a very fine Hair; 
and then if an Hedge, as g c, Fig. 391 bends in and 
out in ſeveral Places; and thoſe Bends contain very 
ſmall' Spaces, lay the Hair over it lengthways, ſo 
char the Quantities cut off from the Figure thereb eby 
1 tiay 4 be equal to thoſe added to it, wt with a pro- 
tracking Pin near the Ends of the Hair make two 
= Marks, through. Which draw a ftrait Line, and ſo 
Will cis irregular Side be reduced to a regular one: 
And here it may be obſerved, that in very ſmall 
Bends, you may judge by the Eye as near as you 
can come with the paratel Ruler.to 291% of 12100! 
But, if Hedges conſiſt of large nds chule 
out fach Points, and ſo many of them that Right- 
Lines Aran from Point to Point may vary the Area 
by fuck: "Quantities only as may be rejected, and 
Herein the kan . ve A _— neee 
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The Manner of 1 2 18 eue to lr 201 


12 4 2 Fd4 


e e Lins 1, 
+. 74 04 4 0, 75 FO 
AJ 11 E N, we meet adh an Hill in n 
V Piece of Land, we can only meaſure the 

hypothenuſal or ſlope Lines thereof, on the Super- 
cies of the Hill, which are conſiderably longet chan 
the baſe or level Lines on Which the. Hill isfituazed 
as the Lines abe, Fig. 40. are longer than ac: 
Therefore when we plot this Hill (becauſe we gan- 
not make a convex Superficies upon a Piece of plain 
Paper) we muſt reduce the hypothenufal to hori- 
Zontal Lines, that all cle. Lines in the Plot max be 
laid down alike in plano 2 
For the Lines of Level only muſt be expreſſed in 
by Plot, that evary. Field therein may lie in its trug 
Situation 3. for if 4 b, and-b e, were laid don oft 
Paper as meaſured in. the Field, they would reach 9 
d, and not only thruſt the next Hedge out of its 
true Poſition, but alſo take up a you Space in the 
next Field, making that too little. 
Motte, Before hypothenuſal Lines can be <a 
into horizontal, the Angle of Elovation or Depreſ- 
ſion muſt be taken; =: for this Purpoſe an Arch 
| ſhould be fixed on the Index of e bee as 
to give the vertical Angles at the ſame Time the In- 
dex itfelf ſhews the horizontal ones on the Limb. 
Let Fig. 40. repreſent an Hill; at the Foot of 
which the Theodolite is planted, Which being ſet 
level in order to meaſure the Angle at 2, elevate 
the Teleſcope to the Mark at þ (which muſt be ſet 
the ſame Diſtance from the Ground as the Teleſcope 
is (and, when the Hair cuts the Mark at b, the Index 


thews the horizontal Angle on the Limb, and the 
vertical 
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vertical Arch thezAngle of Elevation + a0, 25 Deg. 

50 Alin hoch at the fame Limes! which note in the 
Field- Book:ongiover-againſt the theft, 
The Inſtrument beigg remaved from 4, and 
planted level on the Top of the Hul at 5, "de: d eſs the 


dae 00 e Mark at c. and the o Depreſ- 


e Wi! Ae 27 RO The Length of 45 as 
fured up the Hill, by the Chain 1s 1200 Links, 
a 50 14 


In o,der: „ lot theſe Obſervations, firſt, 
draw the righ t-Line 2 but do jo fer the Length 
12 GL ese becauſe the 

otell in 1 F {eld: Book. agai 
Angſt, which ſhew that this Li 
to : Exvel; e the Center vf the Protikc- 
tor to a, | the Dia . EOINCIM with 4 d, and 
agd didſt 2 00 the Th: of Elevation, 


make a Mark, 


Line by 7 


n. b 


Nanda * a © noi 


Having drauin the Angle of Fron bs 0; »thke 
v1 2 ſquare Protrattor or any other Square that hath 
one right Angle and two (trait Edges, and apply 
= one: Edge. thereot tcò the right Lihe a d, whit the 


other Edge cats:the-Point 4 in the obſcure Line a b, 
and therchy let fall a Ferpendicular from the Point 


3, which falls on thE-Line 2 d at o.; ſo ſhall the Line 
W 20 be the true fiorizuntal Line whath; muſt be laid 


downin the los: E 1.1 05: 


„ 


1 


In the ſame Manner reduce: the Hypothenuſe b & 
by, firſt drawiug the- Angle af Depreſſion do e, 21? 
34, ſetting — Length — the Hypothenuſe .6c 14 
Chains 16 Links on the obſcurt Liſie ae, and where 
that Length 116 Links reaches fram o, make a 
Mark at e. Laſtly, from e let fall a Per pendicular 
on the Line od, "which falls at c; ſo Gor mp —— 
bc "0 the true horizontal Line. 

- H : Or 


ple of Elevation 
the horizontal 
is to be reduced 


6 *thrpugh It qraw the obſcure 
| Links the Length 
of the Hypothenuſe, at the End of which make * 
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Or elſe having noted the Quantity of the Angles 
of Elevation, and Length of the Hypothenuſe in 
the Field- Book, you may find the horizontal Line 
by the Help of the following Table. 

8 em 
A Table ſbewing how many Links to deduft from 
every Chain's Length in the Hypothenuſal- 


Tine. 


ww +* 


\:44%+&&> 


Deg I. (Deg.j Min| Links| - 
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Having the Angle of Elevation 25 Deg. go Min. 
and the Length of the Hypothenuſe a5 12 Chains 
given, thence to find the Length of the horizontal 
Look in the Table for 25 Deg. 0 Min. and a- 
gainſt it you will find 10 Links, and ſo many muſt 
be deducted out ef every Chain in the Length of 


the Hypothenuſe; then if 1 Chain or 100 Links 


require 10 Links to be deducted from thence, 12 


Chains or 1200 Links require 120 Links to be de- 


ducted; therefore ſubtract 120 Links from 1200, 


the Remainder is 1080, the Length of the horizon- 


alters. . nit fc 
Again, the Angle of Depreſſion at & is 21 Deg. 
24 Min. and the Length of the Hypothenuſe or 
ſlope Line c 1416 Links, you will find in the Ta- 

ble againſt 21 Deg. 34 Min. 7 Links; then if 100: 
7: : 1416: 99; therefore ſubtract 99 Links * 
— 1410 
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1416 the Length of the ſlope Line, the Remainder 
is 1317 Links, the Length of the level Line oc. 
Bur if you cannot find the given Angle of Elevation 
in'the Table, make uſe of that which approaches: 
neareſt thereto z and note, Surveyors in Practice 
ſeldom take notice of a gradua! Aſcent, if it does 
not make an Angle of 5 or 6 Degrees or there- 

abouts ; the Difference Kae the ſlope and level 
Line being then inconſiderabſe, except in ſome 
extraordinary Caſe, and then 'tis ſafeſt to make uſe 
of the firſt Method here laid down, becauſe the 
Table is roo ſhort : but if you have a correct Table 
of Sines and Logarichms, you may make uſe 
thereof. 

If you are working with the Chain, 300 would | 
find the horizontal Line of an Hill, you may carry 
a ſmall Quadrant in your Pocket, with which mea- 
ſure the Angle of Altitude, and note it in the Field - 
Book againſt the horizontal Angle obſerved at that 
Station ( (but let the Mark be ſet the ſame Diſtance 
from the Ground with your Eye when you obſecve 
the Angle of Altitude) and proceed to reduce the 
Line as aforeſaid. 

Alſo you may obſerve an Angle of Altitude if you 
have only the Plain Table in the Field, by turning 
it down into the Notch of the Ball and Socket, 
making it ſtand perpendicular by applying the 
String and Plummet thereto, and then the Index 
and Sights ſcrewed to the Center of the Table may 
indifferently ſerve the Turn; but a Quadrant is 
better. 

Remember to ſhade over that Part of your Plot 
where the Lines are thus reduced with the Repreſen- 
tation of Hills, leſt another Perſon ſhould meaſures 
them by the ſame Scale with the other Lines, and 
find them to differ. 
If a Field hath the Bottom and Top Lines level, 
and both Sides riſing * is to he accounted but 
H 2 as 
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AS-A dectining Level, and to be meaſured as a level 
Ground-in regard of the Quantity of Superficies, 
through the Side Lines muſt be reduced, to- make 4 
regular Plot in reſpect of the adjacent F ields that 
are level: But if a Piece of Ground be level at one 
End, and both Sides, and an Hill riſing vp along. 
tke: Middle, or if there be ſeveral Hills in the Mid- 
dle, the Saperficies thereof will be more than in X 
| Plain bounded by the ſame Limits =O 
Now Surveyors differ in their Opinion in ve beck 
of! caſting up the Content of ſuch a Field; Hint 
argue on the Tenant's Behalf, that ſince all V e- 
tables ſtand in a perpendicular Direction on the 
Earth (that is, grow ſtrait upwards) as much will 
grow on the horizontal Line as on the Hypothe- 
nuſe, and therefore the Lines ought to be all re. 
duced to a Level, and the Content to be dediieed 
from the Plot fo fai down. _ 2009 9710% ” 
Others ſay, that there ought to be Marks phesd 
on the Top of the moſt remarkable Hills, and the q 
Chain drawn over Hill and Dale, and the ſlope I 
Lines laid on the Paper of the ſame Length as mea- 
{ured 1n the Field, and the true Content” in Acres, 
Se. deduced from thence; although the Slopes' be 
reduced afterwards, that the Field may be laid in 
its true Situation in reſpect of others adjacent; in the 
far Fine.” +; LEED 
Tis hard to determine which Way! is to be prac 
tiſed in all Caſes ; for, though by the laſt Method 
you: will have the true Quantity of Superficies more 
nearly given, yet the Allowance in the firſt is often 
but reaſonable, if the Soil of the Hills is not ſo pro- 
fable as if the whole Field was ſituated on a Plain; 
but the Reader may uſe which . Taal think moſt 
proper. > 
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 Sbrwing . 10 „ farvey Ve" make a 


'porſee Draught of ſeveral Pieces * 


Land lying together as a Manor, 


&c. Alſo how to compare the Bear- 


ings ous Angles one with another, at 
each Slation, as obſerved by the Theo- 


 dolite, in order to correct any Error 


that may ariſe in meaſuring the Au- 
les i in the Field, as well as 5 protradt- 
ing them on Paper. Ka ieee Fac] 


ee, le 


I A V I N G. in hs 3 laid 
down the beſt and moſt practical Me- 


: 5 YA \ Dy 2 the moſt proper Instruments, I ſhall 
here ſubjoin the Manner of ſurveying 
ſeveral Parcels lying together; an Example of which 


may be taken, tram: chemall Dane or FU ; 


Fig. 41. 

Firſt, I take a View ff the 3 ab dering at 
which Part thereof it will be moſt convenient to bes 
gin, and proceed with the Work; and becauſe tis 
beſt vorkius in a Laub, as often as an Opportunity 
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preſents ; therefore I ſet up the Theodolite at © 1 


in Charlton Field. | 


Then I enter in the Field- Bock the Title of the 


Survey, and in the middle Column © 1, and then 


ſend a Station-Staff forwards in the Lone, as far as 


I can ſee diſtin&.y (the farther the better) as to 


2; (and when the Station-Lines are within the 
Fi-': I ſend the Staff to the next eminent Bend in 


the Hedge, or even to the tarther End thereof, if 
the Line from the Inſtrument to the Staff be not at 
too great a Diſtance from the Hedge, ſo as to cauſe 


Off- ſets greater than a Chain, or a Chain and half, 


or thereabouts; for Off ſets taken too long are not 
ſo eaſily laid off at right Angles from the Station- 


Line :) I direct the 1 eleſcope to the Staff at O 2, 
and note the Degrees in the Box cut by the North 
End of the Needle, viz. 356 Dig. 10 Min. which 
J enter in the Field-Book, tor the Bearing of this 


T hen [I ſer up a Staff in the Hole over which the 


Center of the Inſtrument was placed, to which Staff 


direct one of my Aſſiſtants to apply the Ring at 
one End of the Chain, whiiſt the other Aſſiſtant 
ſtretches it out in a right Line towards © 2; letting 


it lie on the Ground in that Direction, till the Oc- 
currences in this Chain's Length are entered in the 


Field-Book, viz. I meaſure the Diſtances of the 
Chain from the Boundaries of each Field, which J 


enter in the Columns of Off ſets ; that on the right 
Hand of the Chain in the right Hand Column, and 


that on the Left in the left Hand Column. If the 


Land is Part of that which I am about to ſurvey, I 
Vyrite in one of the outſide Columns by what Name 
it is called; but if it belongs to a Stranger, I write 


the Name of the Owner thereof, and in all Caſes 


expreſs to which Land the Hedge belongs. 


So, at the Length of 20 Links from © 1, ] lay the 
Gf-ſet Staff at right Angles with the Chain, and 
e e 


pg 8 OE ONE 25 
a rw . 
* 4 


meaſure the Diſtance from thence to the Corner of 


Turfy-Leaſe, which I find to be 15 Links; therefore 
in the middle Column repreſenting the Station-Line 
I-write 20, and againſt it in the right Hand Column | 
of Off- ſets I enter 15 : Likewiſe when I come to 40 
Links in the Chain-Line I am againſt the Corner of 
Co- paſture; theref&fe Ley the Off-ſer Staff to the 


Chain, and meaſure the Diſtance from thence to the 


Corner of Cote. paſture 80 Links, which I ente in 
the left Hand Column of Off- ſet againſt 40 in the 
middle Column; denoting, that, at the Length of 
40 Links from © 1, the Off-ſet 80 Links reached 
the Corner of Cow-paſture on the left Side of the 
Station- Line. | 
The Hedges on each Side the Lane running on 
h very nearly ſtrait from theſe Corners, 1 take no 


more Off-ſets in this firſt Chain's Lengrh, nor at the 


ſecond: But when I have laid the Chain a third 
Time, and come againſt 80 Links, I there take an 


Off-ſet on the left Hand of the Chain- Line, becauſe 
the Hedge varies its Direction, making a conſidera- 


ble Bend; for, though the Diſtance from the Chain 
to the Hedge continually varies from the Corner to 


this Place, yet I only take Off- ſets at each End, 


omitting the intermediate Parts; ſince, when the 
Extreams of a right Line are given, that right Line 
is alſo given. But when the Hedge runs on with a 


continued, but irregular Curvature ; then I take 


Off. ſets at every Chain, or half Chain's Length, or 
oftener, as the Thing requires. 


In this Manner F proceed with the Chain till 1 
come to the Staff at O 2; obſerving, as I go along, 


the Bends in the Fences on each Side of the Lane; 


to every one of which I take an Off- ſet, and then 


write the Let of each on the right or left Side 


of the middle Column in the Field- Book, repre- 


ſenting the Station-Line, according as they were 


laid off! in the Field. 


1 Nate, 


———— ͥ — — 
— 


ay — 
4 - — — —⅛— 


* a a 1 he 
"fs - PSS Ts - We - 
7 — — El — a = =P 


— 
.. 


- 
— — — — — — — — — — — — — — 
beams * — — — — —ů— gd 
— r 


— — 
* — _— 2 Or ol Al = N 
: RL * 2 2 —— 4 PTS. — n * 5 £ — 
— . FS. — J = Ea, LE rn, - A 
* : —— gan r o N — - = 
l 8 


1 — 1 


1 
: yy 4 - Q — At moo hn te oe tr nt 
— ͤU-˙n !! ſ — — — — — — para voy tg TRAN 
2 — — r — = 


— — 


. * . 3 Be 
— r TTT 
C 


— ae 


104 The. Prat?! cul Surveyor: © Chap, N. 5 


Wote, the Mark e in "he -Field- Book denotes a 
Sac B a Bearing; Can Angle; 04: the Outting 
of an Hedge by the Chain; 4g forme remarkable 
Object on the fartheſt Side of the Hedge, as another 
Fence ſhooting. up thereto 3 ret. Rewa 0 a former 

Station, Sc. 5 
Being come to G2, 1 there. plant the Ioſtrument, 
and [end the Station- Staff for wards in the Lane as 
far as I can ſee it, as to O 33 and then bring the In- 
dex to 360 on the Limb, and, turning the whole 
Inſtrument about, I direct the 7 * — to the Staff 
the at O 1, and there fix the In rument. Ther 
having turned about the Index on the Limb, till 
| Frongh the Teleſcope I ſee the Staff at © 3, l find 
that he North End of the Needle points at 338 
Deg. and the Index cuts on the Limb 161 Deg. 50 

Min. therefo e under 2, in the middle Column 95 

che Field Bork, ] enter 338 Deg. and under that 


161 Deg. 50 Min. denoting that at the ſecond Station 


the x of the third. from thence is 338 Dep? 
and the Angle which the Index cuts on the Limb 
is 161 Leg. 0 Min. 
The Kuie [ oblerve in meaſuring each Angle is 
: his: 1 
" . Fiſt, I bring the Tadex: ” 360, and. with that Part 
of the Limb towards me, I dire the Teleſcope to 4 
Marx at the laſt Station, and there fix the Inſtrument; 
then I turn about the Index on ibe Limb till 1: ſee the 
Hair in tbe Teleſcope cut a Mark at the next Station 
before me; ſo ſhall the Needle ſhew the Bearing of the 
next Line, and ibe Inden on the Limb ſhews the Var: 
110 ty of the Angle at the preſent Station. k 
. The-Angles and Bearings of the Lines aretaken 
at. once ſetting the Index, as eaſily and expedi- 
tiouſly as the Angle itſelf only; therefote inſert 
the Bearing of each Line in the Field- Bock, as you 
ſee in the! Form thereof ; for then you may prove the 


Truth 
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Truth, of our; Work. in the Field ab each. Statig 
before you leave it by one of the following Rule er 

' Je 46:the preſent Hegering, be 77 189 Degrees, 

det the vu Th ſubiraft the, e n 
#4 SOOTHAT. will 4 ed preſent Arg 185 

„O „F to. the, 75 ent Angle you, add te loft 8 
ing and from the. Sam fe al trabi 1 * Us Will the. Re- 
mainder be the pi ejent, Bearing. El 

Hat, if the Lei nces lo be Tubirabied ; are mare {han 
thaſei from which. they are io be ſuttrafed, the latter. 
mu. be jencreajed by. 360, and then ſubirad. Aud, i, 


the Remainder be more.than 360, | then abate 360, ord 


the \Rejuil gives the Degrees required. 
So at © 2, if to the preſent Bearing 338* 0 od 
yOu. add, 1809, the. Sum is 5180 oo, from which, 
Sum, {you ſubtract the aft Beating at O 0 356⁰ 
107 the Remainder is 1615 505 equal e to th 1e Pre 
ſent Sage: 77 210 R 
Likewiſe, if to the Bearing at 0 3, 1 1 30%, you 
add 180 Degrees, the Sum is 1815 30”, Which! is 
leſs than 3385 0. > the Bearing, of the laſt Station; 
therefore 18 10 300 mult he increaſed by 360, and 
then the Sum is 5412 zo, from which if you ſub- 
2 3 Me: I. Bearing, of” the. laſt No IE the 


EFF 4% a 


| Therefore 9) 6 you BY EDT fo 1 of | 
the preſenc Station, write it, in; one of the 9 5 
Columns of the Field-Book, and adding 180 there- 
to, ſubtract the Bearing at the laſt Station there- 
from; and then, if the Angle thus calculated from 
the Bearings agrees with that which the Index 
cuts on the es 05 wy conc}ge the Angle is 

5411 2 101 12103 rightly 
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rightly obſerved, and therefore may be entered in 
the Field- Book. 

But obſerve, tho? the Numben mn compared | 
will be very nearly alike, yet ſometimes they may 
differ ſome few Minutes, becauſe the Diviſions in 
the Box being fo much ſmaller than thoſe on the 
Limb, the Degrees and Minutes cannot be eſtimated 
alike in both; but yet you will be ſure always to 
correct and avoid any groſs Error before you pro- 
ceed with the following Work; and to this End 
the before- mentioned Rules are of excellent Uſe. 

Theſe Directions I ſhall not repeat, though l make 
| uſe of them throughout the whole Work, unleſs: 
any thing new occurs in meaſuring of the other 
Lines and Angles, referring the Reader rather to 
the Field-Book and Plan of "the Work, than tiring 
him with Repetitions. = 
Note, the chief, if not the ſole Uſe of taking the 
Bearings here by the Needle, is for the Sake of pro- 
tracting from the Meridian: And becauſe the Nee- 
dle is ſubject to err a little, therefore whenever the 
Bearings and the Angle, after they have been calcu- 
lated one from the other, (according to the preceding 
Rules) are found to differ, if this Difference does 
not exceed a Degree or thereabouts, the Bearings 
muſt be corrected from the Angle; for in taking 
the . there can be no ſenſible Error, if the Cautions 
given in Page 58 be duly obſerved. But if the 
above-mentioned Difference be conſiderable, and 
the Needle be not very faulty, you may conclude 
that ſome Miſtake hath been committed, which 
muſt be inquired into before you proceed ay 
farther. 
From ©2 l proceed with the Chain towards 
23; but, at twenty Links in the firft Length from 
O2, I am againſt the Hedge that parts Home-cluſt 
from Turfy-Leaſe, therefore I take an Off- ſet thereto 
perpendicular from the Chain- Line, and enter in 


the 
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the Field-Book 4 7 17 Links, and this will here- 
after be of Uſe in cloſing the Plot. 
Being come to © 3, I there obſerve and prove the 
Bearing and Angle at that Station, and then pro- 
ceed with the Chain towards © 4; but firſt, at G or 
the preſent Station, I meaſure an Off. ſet to the right 
10 Links, and to the left 20 Links; at 41 in the 
Chain- Line, I am againſt the Orchard-Hedge; at 204, 
the Orchard- Pales ; at 261, J am againſt the Gate 
that leads into the Yard, and alſo againſt another 
that = into Cow-Poſture ; therefore to each of 
theſe Remarks I meaſure an Off-ſet from the Chain- 
Line, and enter them into the Field- Book. 


| In going from ©4 to © 5, the Chain touches 
the Brow of the Ditch at 2 Chains 20 Links from 


the laſt Station; therefore againſt 220 in the Field- 


Book | write o, denoting that there was o, or no 
Diſtance from the Chain to the Ditch. By the Brow 
of the Ditch is meant the determined Diſtance of 5 
Links from the Stem of the Hedge. 
| Being come to ©6, | ſend a Staff to the far- 
ther Side of the Field called the Stockin, and if I 
cannot fee the Mark through the Hedge, I cauſe the 
| Bows to be 1entoved or held back till I can plainly 
ſee the Mark; but if that cannot be done, I make 
my Station a little on this Side, or elſe beyond ſuch 
a thick Place till I can plainly ſee the Mark, and 
draw the Chain through the Hedge i in a ſtrait Line, 
and where it cuts the Hedge ] write cut, as here it 
does at 10 Links; but, if the Fence is wall, I al- 
low for the | hickneſs thereof, and always meaſure 
the neareſt D ſtance between Station and Station that 
can poſſibly be. + 
\ Being come to ©9 in the Stockin, 1 cauſe a Staff 
to be ſet up .n the very Corner of the Field next the 
Lane where the Boundaries meet, to which I meaſure 
from ©9 ; ſo ſhall the End of this Line coincide 
with the Of: {et which I took to this Corner from the 


_ Station» 
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Station-Line i in the Lane, which will be a proof 


that che Work is truly laid down, when I come to 


Agde it. 
If upon a Piece of Paper with the Pen oüly you 


make an Eye-draught of the Lore, and that Fi eld 
Which you have finiſhed, ſetting your Station: Lines 


with their Numbers, as you made them in the 
Field; you will plainly fee your Work as you, g 
along, and be able to diſtinguiſh which EG e 
of the preſent Field are already meaſured in the pre- 
cedent, as well as be directed, with a great deal of 
Eaſe, how to proceed with your Work, when you | 
come to protract it. = 
Having made all the neceſſary Obſervations Fund 


che Stockin, 1 return to G9; and with 360 on the 
Limb towards me, I direct the Teleſcope to a Mark 


at the laſt Station before I came to this, viz. © 8, 


and fixing the Inſtrument there, I [next direct the 
Teleſcope to O 10, and note the Angle and Bearing £ 


at that Station: Then I lay the Chain through the 


Hedge from O 9 towards © 10, and take an Off-ſet 


to the Fence where each Partition-Line j Joins it on the 


other Side; by the Help of which, together with 


the other Off lets on the further Side in the Lane, 
moſt of the inward Fences of the Orchard, Garden, 
Sc. may be drawn. 

From © 101 cannot ſee into the very Corner next 


the Lane, therefore I take an Off-ſet thereto, 20 


Links from the Station- Line, and ſo are the Out- 


Lines of the Garden, Yard, &c. finiſhed. 


Then 1 return to ©8 in the Stockin ; and here i it 


may be obſerved, that when I deſign to return to 
any Station, 2 J leave it, I cut up a Turf with 


A little Paddle, which I fix in one End of the Off-ſer- 
Staff, or make ſome ſuch Remark that I may be 


fure readily to find the Place in which the Station- 


Staff before ſtood ;' and in the Field-Book to this 
Mark © I write ret n. Then Planting the Inſtru- 
ment 
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ment at O1, I direẽt the Teleſcope to the Mark 
leftiat © 7. eit & 2 O03 N16321 1 


z £8 TG 


Note, I mile, a n Rule; to 8 the: 
Angle with that Line which was meaſured imme: 
diarely before Lcome to the Station here I took ther 
Angle the firſt Time! So here I obſerve the Angle 
made with O, O8 3 and not with any other, as 


O8, ©9; therefore according to this conſtant Rule 


I direct the Teleſcope back to O 7 in the Stoc bin, 
and, fixing the Inſtrument there, I next direct tho 


Teleſcope to O11 in Home- Cloſe, and note the 


An le, Sc. as in the Field- Bk. 
frer I have meaſured the Angle, &c. at O11; 


491 am going forwards towards O 12; at 76 Links 
of the Chain Tperceive myſelf over-againſt the Fence 


that parts Out- Masod from Crabtree-Cloſe : I theres 


fore aſk the Follower of the Chain, how many Ar- 


rows he hath in his Hand, he anſwers. 4; therefore 
[ enter in the middle Cobemn of the Field BDok 


4763; and againſt that on the left I write 61, the 


Length of the Off ſet; denoting, that at the Langen 


of 4 Chains 76 Links from O11, I laid off an 
ſet 70 the left, 61 Links. Then 1 proceed tœ h- 


ſerve and enter in the Eield- Book the reſt of the Oc 
cutrences round Home. Cloſe, clot, it at at * End 


of the Line from G 12, next the 011 

Then I return ®to O12, and proceed to 13% 
cloſing Turfy-Leaſe at the Corner; to which I mm 
the firſt Off- ſet from © 1, in Charlten-Fiely.. 


In the ſame Manner I proceed round Saber 


Cloſes, entering the ſeveral Occurrences as Tom find 
chem! in the Field- BoOK. 059 on 
Being at ©17, I cauſe a Staff 10565 {ze up cloſe 
to the unde where the Hedges join one another near 
907; to which Staff T meaſure ſtrait from O1, 
cloting Oui-Mood at the Extremity of the Station- 
Line, which coincides with the OtH-ſer laid off av 
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- Having finiſhed all the Fields on this Side the 
Lane, | return to © 6; obſerving this general Rule, 


never to make a Tour greater than Neceſſity re- 


quires, but always to cloſe each Field as ſoon as 
poſſible: So inſtead of going up the Lane from © 2, 
if I had turned off into Turſy-Leaſe, and cloſed firſt 
Turfy-Leaſe, and then Crabiree-Cloſe, Ec. the Work 


had been done as well. 


Being at O 6, I cauſe a Staff to be ſet up in a con- 
venient Place, on the farther Side of Garrot-Field, 


as at O 18, laying the Chain through the Hedge, 
from ©6, towards O18; and becauſe the Hedge 


belongs to the next F ield, I write Hedge to Will 


Greens the Owner of the adjacent Land. 


After I have obſerved the Angle at © 18, I direct 


che Teleſcope to a Staff ſet up by the River Side, 


and note the Degrees which the Index cuts on the 
Limb, viz. 131107; and then meaſute from © 18, 


to that Staff, 300 Links, tak ing Off- ſets on ach 
Side the Line to the Brink of the River, as you ſee 
in the Figure thereof; and this will be found very 
uſeful in all manner of Practice, where the Boun- 
dnries are very irregular, that as much Work may 


be performed at once ſecting down the Inſtrument 


as poſſible. 


From © 18, I proceed with the Chain to © 19, 


and from thence I meaſure along the Hedge-Sidethat 


reaches from the River to the Lane; and when I 


come againſt the Hedge that parts Magg-meadow from 


Com- Paſture, I write a g 50 Links, being fo far 
diſtant from the Chain-Line ; and becauſe the Hedge 
from this Place belonged to 'Garrot-Field, I entered 
it ſo in the Field-Book, but now it belongs to Com - 
Peſture , therefore I write Hedge to Cow- Paſture. 

Then returning to © 19, I direct the Teleſcope 


firſt to © 18, and then to © 20, and I find © 19 to 


be in a ſtrait Line with © 18 and ©20; therefore 
le enter in the F ield- Book 180, or Station-Line con- 
. tinued z. 
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ued ;, then I proceed to obſerve. and I dow 
t e ſey tal Occarre) ces at ©20, ©21, a 9 
round *Mag-meadow, and then return to © Sh 
From © 21, 10 to © 23 in Co. Paſture, dokog 
it on the Corner, near O01 in Cbarlton- Field; and 
. is che 1 AS far as nga to the F ielde 
ork. 1 3*] =; | 
| Zo | | 2 . 
If chere be ſeveral Pies of Land belonging to the 
me Manor, Ec. you are now ſurveying, that lie | 
diſperſed in ſeveral Furlongs in common Fields ad; 
jacent to the ſame Manor; you may from one of 
your. Stations on the' Ovthde of the Plot take the 
Bearings to each Piece, by cauſing a Mark to be ſet 
up deren, and meaſuring the Diſtatice from that 
Station to each Mark: So may 15 Piece be plotted 
in its true Form, and laid in the | ame Situation in 
be Plot as e e And in your Table 
of References or Terri ier, you may inſert the Name 
of the Furlong wh re each Piece lies, with the Name 
of other Perſons Land that lies round it, as a Di- 


rection to the Ste ard, or [Nee Perſon, to —— each 
Piece:. 


— K ˙ BORG 
* 


— 
—— 
. „„ 


1 * — 4 


3 Obſervations 


a — 
0 8 _ _— n * * 
. b . * . wy of * 2 mn ev 26 1 * — „ - * 
e * err ASA Dare * A n rr —— rn 1 : 4 ” 
2 K 2E 2 2 * + N 3 N eee ee * „„ rr ws 1 


U 
| 
| 
| 


112 


| ths 


7 * N 
1 7 X * {_” A 
1 ; } KEE 4 . A #1 
f erner of Co- 
f 4 2 * 22 k * 9 
Paſtre, Hedge. 
1 117 : p 1 414 


5 19: Pafrure. 5211 


1518 00 


541 30 dino. 


29305 En 
ions ond, 


Din 2g 


f 9 K 


51 10 575 wo 


* D in, K 
de Geo W a 


"17 1 


HE 


— deren 
7 1 


21 


oF mon 15 


1 
— 


Penn 1 Dez = Av 
lass 90% 7 11 . 
o o 


„ Og, 


1350_10 


181 n „. 
Þ- 8-03 k «of 1414 . 


4 4 1 % 7 oa * 
6 11 £442 we «4. = SH 
7 5 
1 * — 4 ry 5 4 
% 
: I 


* TT 


ID) — I? * 
2 t + 
ao VWs £34! 12 


A % N. 
8 % # 


2 184 4 


T 


90 298984 


7 
= Gs [221 5 4 TION QO3 i! * 
0.30 0 


1 er 35 , 


III 


141% ⁰ο 


| 


N dn; 


5 


1131919 1 10 
| 11 503 10 
20 121130 10 

4,94, 001392 9 


257% 
Home- TY 


8 Fi” «58 
180 00 


181 30 co. Pa- 


360 OO fre. 
2——— Hedge to 


338 00 


Gate into | 


203 .39--- 


— * . 


= 


20 


x 


10 
2g. 10 


20 
1 


as. i 5 Cate into the 


| 3% 24 Calves Croft 


Orchard Hedge 
Orchard Pales. 1 


TS: | 
Corner 27 Barn. 


Hedge. 


— 


Sect. 1. 


The Pradtical 8 urveyor. 


— 


113 


4 Ko * 2 4 


NCSSHEES 
LL 3-1${ 4 | 
Rs O | 8 „ 15 | 2 | 
12 E 8 | 
8 
8 04 in the Lane. 
B „ % 
163 60 | f 
lag. 20 90 g 
| 112 1140 # | : 
Gate into Garrot 5 tt 4.0: jon Stockin * 
Fiel. -. 16 SE. Heage. 
Hedge to Field. © FP * iS 4 
q Z The Lan. | 
t 8 1 
1 8 204 20 9 
5 01-0. | 20 | 
* 8 12 
; 4.38 | 35% 3 E 
8 30 236 10 1 
| 00 ö in the Lane. 7 1 
44 B 93 ˙ 30 1 
1 > | 259 40 [ 
Corner of Stockin| © | 10 int. 1 
il Into Stockin. | 
12 -4- 6 4280 | FT. 
F 2 500 
5 3 1 | 750 e e 
| : e Vece. . 
— 3 N 193· 30 
1 280 00 | 
Hedge to Ward. | 24 | 00 
6Q | 33F 
1 ee | | 
= ' — — — n 
| 1 Remarks. 


114 The Practical Surveyor. I V. 


* * Wes 2 1 1555 0 
V ed |. 2 | S 
1 8 Q WT 7 
CC ↄ J I 
1 | . 
D 
4 O8 in Stockin. 
1 -4-B | 2297 o6]- | 
| - << - |-419-20 |. | 1 
Hedge to Stochinf 10 . | 
| 3 i | 
1 1310 Ty 268 3 = 9 
Lo. 09 11 Steckin.. - z 
. 0 ST 2 ; | 
B 268“ 3% F 
3 
3 = 71 219 SO: - + 
| Corner. | 3022 | 
; Hedge to Stockin 1 | | | | i 
| 300 | 20 * Oh Stockin here. 


1 _ Hedge Z Lone, in Corner next to Calves Croft, _ 14 


— 
1 it 8: 7 192 oof} 
1 =o 1 
| [OO <!.4 143 00 | 1 
1 „ z | 
. Into Home Cloſe. [ I 
{ | - .90 „ 20 Caine Croft Hoe 
1 5 | 1 39 | Chr of Or. 5 
Þ = = OO. E 4.0 card Hedge. 
1 | = PO | 36 1 | | | | | 8 
4 5 © 10 in Home me Cieſe. i 
i YE 264 1 (8 |. 
i 133 | 252 41 | 
14 ; a Cs | x 
i! | # 
I | 
ö 208 [o on Orcbard Hedge. 
| 1230 220 cloſe bere. 
CCC BE - 
Out- lines of Orchard, Garden, Sc. coals on Here next the Lane. 
Remarks. 


Seck. 1. ; 


The Practical Surveyot. 


115 


R aner 


Hedge Weed, corner 5 
and. 122 


37 
N 


O 8 _— 
I 93 


1 19 int. 


[24G 
353 


00 \ 


93 30 | 


Of-fets| 
: 


aut 


into 1 ch. 9 
Se 


Remarks 


Hedge to 
Home Cloſe 


CY 
, ” 
— — — n — 2 9 
ä * . aig. 


: ag. 28 
48 


1 


667 


Leaſe, 


c bes, 


Cicſe Home, oye on Hedge to Laar, noxt 7 Tar 


= 
—_—— 


* 
— 


. 18. Har. - 7 | 
; BREE, 12 in Tome . 
\ B - 259 oo” . t 


— 


12 


m1 —„V— 
9 


1 


Remarks, 


116 The Practical — — V. 


: 8-1: x 
* | 22 S | > | 
1 = & | E 
i = & O 8 | O — 
| S 4 i 
| 55 ig. x | 
| B 1 189? 20/ : ; 
| > | 176 00. 
— „ 0 + 4: 
L 14 into Crab- tree Chſe. | 3 
bn 1% Cre Hedge| 
t* {| PoTurfy-leaſe. 
612 12 Corner. 
B 618.11 1: 
+ Ito Charlton Field. . N 
...... 8 1] ET | 
. j© cee Finer es 5 
i | 262 40 1 | 
g 1 28-4: | 
| 510. | 20 Cloſe bere. 
530 reaches frſt Station. E 
T Eee Clo loſes on Corner of Hedge next the Lane. | 
, | e 
A Bere 
1 C | > 04 oo . 
Touch en Hedge to 0 135 N 
* Crabtree · Cleſe. ö 1 | 
; 17 | 910: : 4 1 3 8 
5 — 4814 in Charlton Field.” : 
B 1 69 00: 1 . | | 
> | 146 00 Kr N 
J 2 
I W 545 . x „ 
E 618 nt x —— 
3 wt Remarks, 1 * 
- ; To 
"4 


Into ce Cloſe. 


Set. . We Practical Surveyor, 
F „ 
| * | 8: VQ 1 
| 2 3 8 
' 3 a4 
| * V | | | 
1 : . 83 1 
| | Ot 5 in Charlton Field. 
B 5* oF | 
< | 116 O0 j 
| 15 | 60 0 
r 
4 Into Charlton Common. 
| Hedge to 16 563 ⁶ſ 
. Crebiree N25 1 
1816 in Charlton Common, © 
B 2765 3% 
<| 91.35 
16 int. 


_ I 4 choſe here, 


130 Hedge to Wood. A 


1 
A Gate into 
te Wood. 


10 


3 | 1 


— ſe Crab free- Ls to Corner next Home-Cloſe and Wood. 
| © 16, ref]  |- 
10? 20 BB” 
185 20 
222 
386 


434 


OH - 
G20 


1110 
1268 


1353 


| 1553 


5 


| 


__ Ou? 54 cloſes S 071 Corner of Stockin, next 70 Clemenfo ms e Field. 


Remarks.| 


1 


48:1] S {| Fo 

TXT} +488 
| — 

D » 1] 

! j} 8: 

. 017 Chertton Field. 
B 264 30% 
0 

128 1 

| 318 int. 

inte Clemenſon' D Lond |: 

56 | 370 
25 | 504 

| 12 | | 784 

| 1240 


75 


1 


Rem 


B 
_ 


© 6 ret. into Lane. 


He.ege to if Greer. 


98 (Corner 1 10 River. 


| 


I 
77 00 
28 ., 
0 
288 40 
560 10 
9 
1018 12 ö in Garrot Field, 
186? oof | 
95 10 
£38 10 
08 1130 75 
F784 82 Y 
240 - +1 53 
3000 J 
225 1 lo 7 Touct 
422 14.5 
536 110 
620 116 


asi 70 4 Bend i in the River, 


„ en © 18 i 


h the Ri. VEL x R 4 ts ke 


—— —Lᷣ—̃ LP Ct LIT 9 - — — 


Remarks. 


The Practical Surveyor. 


Cloſe Garret-Field on Hedge next to —— 


CCC ü 
5 3 8 * 5 "ag 
C3 EINE EE 4 
S 2 8 O » | 
( ws 2 18 A 
1 1 
„ F 
| © 19 in 1888 Field. 
| | 
B 96 30 
< | 99 30 | 
pO 8 Hedge to Garrot Field 
| continued to River. | 
1 | | - : 41 
| | 399 34 | 
\ 558 30 ag. Hedge 62 
. 9 
„„ | : 
T1024 o cloſe Bere. | 


- > 


— and... oma” 


— 


1 8319 | 1 
B 1862 % |}: 
180 00 
1 
Into Meg: Meade. | [ 
1 57 [126 | 1 
143 120 
280 42 | 
„ 
„„ 
665 46 HEE 11 55 
+. 1980-1 $ [4 Bricge. 
908. 10:1 85 
1004 xe | 
| Wh PLE 
14 Romorks, 


120 - The Practical Surveyor. ch ap. V. 


S If ts | 
Q > 8: 353% Q 
| | 2 V : 
A =. 1 = | 
| : O20 in dur ca. * 
i 
. SEMI I Þ 
j . V 
1 134 382 
| | FE 
| ö 
j Ms * 2 in 5 
* | 99 1 a8 Hedge to Mogg 
| OS. . 5 Meadow, 4 
1 | | 100 64 Y 
| | 245 78 3 
5 L 
n 3 
q 0 22 mM r Mk Meadres Ee 
B 358 oof [| | T— 
1-123 20 i. 155 | 
1 | 4 OO 28 = | 
JT | 
| 37 „„ 
1 boo 6 
| = | 790 | 30 | | . 
| | | 1 | 090 TO. 60 1 
| toro 137 | Cloſe bere. 
= a7 
5 . - Meadow cloſes on ſhe Corner of the Iledge nexi 1 
| Carrot: t- Field. ; 


1 S dS © 


Remerk-. 


* 


Sect. 1. The Practical Surveyor. 
r ied ad 2 
> ol . D 2 | 
3 1 7-10! £3 
| 8K | * | 2 | 
| 2 | 
4 
oY O21 ret. 
Þ B | 143 357 
5 | <| 172 25 
1 {3 $2.08, 
. Into Cow-paſture 8 
= 244 | 60 Corner to River. 
© 23 in Cow: paſture. : I 
'I B | 90” 500 
| = < | 129 05 | 1 | 
# # {205 | 55 Hedge toCow-paſture.* 
1 . . N 
| 302 | 62 
428 24 
5 | 560 20 
I C 
+ | 755 * 
I | | 842 | 45 Cloſe Bere: 
1 1 3 
Cas paſture cloſes on Corner next Charlton-Field. 


[4 

SECT: 
| 

| 

| 

| 


122 The Practical Surveyor. Chap. W.. 
SECT. It; 


The Manner of Protracting the Obſervations 
contained in the preceding Field-Book. 


THE Protractor for this Purpoſe is beſt made 
a whole Circle, and marked on the Limb 
where the Numbers begin with N. or a Flower-de- 
luce; for then may that Part of the Prrotractor be 
kept always one Way as the Inſtrument in the 
Field ; and therefore you will be leſs liable to Mif- 
take, than if you uſe a Semicircle, which muſt be 
laid upwards or downwards, as the Degrees of the 
Bearing are more or leſs than 180: The Diameter 
of this Protractor may be laid parallel to the Meri- 
dians, by the Help of equal Diviſions graved on the 
inner Edge thereof; or by the Degrees on the out- 
„„ : io ls ES 
Being provided with a Sheet of ſtrong Cartridge- 
Paper, or (if that is not large enough) a Skin of 
Parchment; or which I reckon better (eſpecially for 
the fair Plot) if one Sheet of Paper be not big 
enough, to have ſeveral Sheets, paſted on Cloth or 
Canvas well ſtretched and dried in a Frame before 
you uſe it; and this you may have of any Size, as 
the Largenels of the Work to be laid down requires. 
Or a Practitioner may have Sheets of large Paper 
printed from a Copper-Plate, with fine Meridian 
| Lines drawn thereon at exact Diſtances ; and theie 
will be very neat and true, and will fave much 
Trouble in drawing Meridian Lines by a Parallel 
Ruler, or otherwile. „„ 
If you have not a Parallel Ruler, you may draw 
Lines parallel to one another, by ſetting one Foot of 
a Pair of Compaſles at or near the End of your given 
right Line, and with the other deſcribe the Arch of 
a Circle; do the ſame at the other End of the Line, 
and 
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and through the utmoſt Convex of theſe two Arches 
you may draw a Line parallel.to the firſt. 
Or if you bend the Paper double, fo chat the two 
Ends coincide, and prick Holes through them 
both; then the Paper being opened, Lines drawn 
through the correſpondent Points will be ne 
one to the other. 
HFaving drawn parallel right Lines at convenient 
Diſtances throughout the Paper marked with N. S. 
repreſenting Meridian, or North and South Lines; 
I chuſe out ſome Place in one of theſe Lines to re- 
reſent the firſt Station, as at O 1, Fig. 41, and 
lay the Center of the Protractor on the Point © 1, 
the Diameter being parallel to the Meridian Line, 
and the Beginning of the Degrees of the Protractor 
towards N. or upwards : And becauſe the Bearin 
of the firſt Station-Line is 3569, 10, I makea Mark 
_ with my Protracting Pin againſt that Number, cloſe 
to the Limb of the Protractor; to which Mark I 
draw an obſcure Line from © 1, repreſenting the 
Chain Line from O 1 to© 2. 
Then the Field- Book being open before me, I 
lay the Edge of my Plot ting Scale to this obſcure 
Line O1 and © 2; and becaule I find in the Field- 
Book that the Off-ſets from this Line were laid off 
At 20, 40, 280, 300, and 363; therefore making the 
Beginning of the Numbers on the Plotr: ng· Scale to 
coincide with © 1, I make a Prick againſt each of 
_ theſe Numbers cloſe to the Edge of the fad Scale 3 
then turning the Scale perpendicular to the Line, 1 
apply it ſucceſſiv ely to thoſe ſeveral Points, and 
there prick off the Length of the ſeveral Off: ſets on 
the reſpective Sides of the obſcure Line; fo againſt 
the firſt Mark in the obſcure Line, I prick off 1 5 
Links to the Right, which gives the Corner of Tur- 
H- Leaſe : Alto againſt the ſecond Prick in the ob- 
ſcure Line, 1 prick off 80 Links to the Left, which 
Gves the Corner of Cou-Paſture; at 280, or the 


third 
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third Mark in the obſcure Line, I prick off 10 to 
the Left; at 300, 20 to the Right; and at the End 
of the Line 363 J prick off 18 Links to the Left; 
laftly, 1 draw Lines with Ink from Point to Point 
on the Outſides of this obſcure Line, thereby con- 
ſtituting the Boundaries of the Lane ſo far. . 
At the firſt and ſecond Diſtances, I was againſt 
the Corners of Turfy-Leaſe and Cow-Paſture; there- 
fore, with a Black-Lead Pencil I draw two ſhort. 
Lines, cutting the Lane, to denote that the South 
Fences come up to the Lane at thoſe Corners, and 
will hereafter be of Uſe in cloſing theſe Plots. 
Having thus finiſhed my firſt Length, I produce 
the obſcure Line, if Occaſion requires, both Ways, 
till it is as long each Way as the Radius of the Pro- 
tractor; then I place the Center of the Protractor 
on the Point © 2, and turn it about thereon, keep- 
ing the Beginning of the Degrees towards © 1, the 
laſt Station, till the Diameter coincides with the 
Station-Lines ©1, O2; then cloſe to the Edge of 
the Protractor, right againſt 161? fo the Degrees 
of the preſent Angle, I make a Mark with my Pro- 
tracting-Pin; and to that Mark from © 2 draw an 
obſcure Line, repreſenting the Station-Line, from 
©2t00 3. te og Py „ 
And that I may be ſure the Line O 2, © 3, is 
drawn in its true Poſition, I turn about the Pro- 
tractor, the Center ſtill coinciding with © 2, till the 
Diameter be parallel with the Meridians; the Be- 
ginning of the Numbers of the Protractor being 
towards N. on the Meridian Line, and then will the 
Line 2, O g, before drawn, meet the Limb of 
the Protractor againſt 338 oo, the Bearing of the 
Line © 2, © 3, which proves the Line ©2, ©3, 
to be truly laid down. - 5 wa 8 
And thus may the Plot be laid down by the An- 
gles, and examined by the Bearings. 


The 
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The conſtant Rule I obſerve in drawing the An- 
gle.is this: To lay the Diameter of the Protractor 
on that Line which brought me to the preſent Sta- 
tion, where the Angle about to be laid down was 
taken; .and-to keep the Beginning of the Numbers 
on the Protractor towards the laſt Station. And, 
in order to prove that each Angle is truly laid 
down, I turn about the Center of the Protractor on 
the Point, repreſenting the preſent Station, till the 
Diameter be parallel to the Meridians, with the 
* the Numbers towards N. on the 
Meridian Line; then will the Line laſt drawn, cut 
the Number expreſſing its Bearing on the Limb of 

the Protractor, if that Line be drawn in its true 
Poſition. N e > - 
But there will be no Need of this double Trouble 
in protracting, if the Bearings be carefully examin- 
ed, and corrected from the Angles, according to 
the Directions given in the laſt Section; it will be 


beſt then to lay down the Angles on the Plot from 


DMT vc. v7 : 


| 71 Fad 


the Bearings in the Field-Book, without ar all re- 
garding the Angle obſerved by the Limb of the 
Theodohte. _ CE OD Log WT 
In like Manner, I lay down the Angles taken at 
the 3d, 4th, Sth, 6th, 7th, 8th, and gth Stations; 
and alſo the correſponding Lengths and Occurren- 
ces : I continue the Boundaries to the ſeveral Of- 
ſets as I go along, drawing a ſhort Line acroſs them 
with a Black-Lead Pencil, where the Remarks ag, 
Se. are noted in the Field-Book, and I break off 
the Fences where there are Gates: So at the laſt 
Length, from © 9, when I have drawn that Line in 
its true Poſition, and made it of its juſt Length, as 
noted in the Field-Book, I find its Extremity to coin- 
{ cide with that Point in the Fence, to which I laid off 


incloſing the Stockin are truly dad d 
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But if the Extremity of the laſt Line does not co- 
incide with the Extremity of the laſt Off-iet laid off 
from the Station-Line © 3, © 4, both denoting the 
North-Weſt Corner of the Stcckin, the Lines and 
Angles, deſigned to incloſe the ſame Szockin, are not 
truly laid down; and therefore muſt be corrected 

before! proceed. 

Next, I lay the Protractor © S 9. and, having laid 
down the Angles O8, 9, O 10, I prick off the 
ſeveral. Oft-ſers, marking them as the Field-Book 
directs, where the Lines of Partition within come up 
to the Hedge. : 
_ Having drawn the Chain. Link PIC ©. 10, and 
ſet off the laſt Off. ſet therefrom. 20 Links, I find 
the Extremity of that Off- ſet to coincide with the 
Mak I drew croſs the Fence at the 2d Off- ſet from 
© 3, which proves che Work to be truly laid 
down. 

The Out. Lines rouhd the Crdhink Gi 1 ard, 
Sc. being drawn, the external Angles about the 
Buildings may be meaſured with a Bevel z or elſe 
with the Chain only .{as directed in the Uſe of the 
Chain ;) which, together with the Remarks on the 
Outſides, will be an ealy Direction for drawing the 
ſeveral Boundaries within thoſe Lines. 

Having finiſhed the Ground- Plot about the 
Buildings, I find the next Station in my bield- 
Book, marked 8. ret. therefore I return to O e, in 
my Draught, and lay down that Angle by the Line 
immediately preceding that Station, vz. © 7, © 8, 
and proceed to © 11, laying down the feveral Oc- 
currences 4s noted in the Field- Book. | 
The Rules I obſerve in thele Caſes are to num- 
ber with Black-Lead all the Stations I have already 
laid down in my Draught, and to expreſs thoſe Num. 
bers ſucceſſively one aſter another, in a Piece of 
Waſte 8 


It 
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If the Number of the preſent Station doth not 
immediately ſucceed that of the laſt, but is greater 


by an Unit than any of the Numbers in the waſte 


Paper ; then I lay down the Angle of the preſent 


Station with the Line I meaſured immediately before 


I came to it, and number it as in the Field-Book. 


But, if the Number of the preſent Station is 
greater than any in the waſte Paper by more than an 
Unit, there hath been ſome Omiſſion in the waſte 


Paper, which mult be rectified. 
If I come to a Station, whoſe Number is alrtady 


entered in the waſte Paper, then I return to that 


Station in my Draught, and there lay down that 
Angle with that Line meaſured immediately before 
came to this Station the firſt Time. 

Thus, obſerving theſe Directions, may the Plot be 


laid down without any Burden at all to the Memo- 
ry; and, if it was ſurveyed by one Man, it may be 
plotted by another, provided the Perſon wha . "= 
veyed it, obſerved theſe Rules, and any Method of 
keeping a Field-Book, that lays a Burden on the 
Memory, is imperfect, and not fi for Practice. 


The remaining Part of the Work is reſerved for 


the Exerciſe of the Reader: The Plan thereof was 
here laid down by a Scale of + of an Inch: I ome- 


times lay down the Plot of each Field by a Scale of 


half an Inch or larger, if the Plot will lie on one 


Sheet of Paper, and caſt up the Content of each ſe- 


perately by that Scale; and, for this Purpoſe, the - 
Sheets, with Meridians ready printed thereon, are 
very ſerviceable. Afterwards I lay down the whole 


Plan together by a Scale of a Quarter of an Inch or 


leſs, entering the Content of each Field, as ; Call ap 
by the large Scale in the Middle thereof. 


SECT. 
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8 ECT. III. 


Obſervations on meaſuring. Land in Commn- 
Fiel. 


WIe. ploug hed Lands in Common- Fields 


are meaſured by the Chain, *tis uſual to 
meaſure the Length down the Ridge of the Land, 
and to take the Breadth .at the Top of. the Land, 
about the Middle, and at the Bottom; and adding 
theſe three Numbers together to take the third Part 
of the Sum for the mean Breadth: but tis not ad- 
viſeable to take the Breadth very near the Lands 
Ends, becauſe the Turning of the Plough generally 
makes it conſiderably narrower or wider; and, if in 
meaſuring down the Land you find the Breadth i is 
not nearly equal, *tis beſt to meaſure croſs the Land 
oftener, as at every 3 or 4 Chains Length, and, 
adding the ſeveral Breadths together, divide that 
Sum by the Number of Breadths, for the equated 
Breadth: And, for this Practice, half the four Pole 
Chain is moſt convenient, remembring either to ſet 
them down as whole Chains, or to make them fo, 
| when you caſt up the Content. | 
The ſeveral Furlongs, in common arable F ields, 
may be accounted as ſo many particular Incloſures, 
and meaſured after the ſame Manner, by ſetting up 
Marks at the Extremicies of the Fuflong, and mea- 
- ſuring the Angles by the Theodolite, as before di- 
rected; and, as you pals along the Station-Lines, 
you may from thence take Ofi-ſers to each Mans 
particular Lands; and, againil that Off ſet, write the 
Name of the Owner or Tenant: And when you plot 
that Furlong, you may, by thoſe Directions in yout 
Field-Book (if you will take the Pains, which is not 


a little 2] e each particular Land in your 
Draught 
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Draught, with its Buttings and Boundings (but the 
Buttings and Boundings of Land in Common- 
Fields is neceſſarily expreſſed in all Caſes): An 
Example of this is needleſs, only it may be added, 
that, in the Survey of a large Common-Field, *tis 
ſafer to divide it into Parcels, as ſeparate Fields, 


keeping good Marks at the Stations, than to venture 


the Cloſing of the Plot, by going round it all at 


once, and e! it into Parcels afterwards, 


Of Reducing Plots. 


H E Plot of a Manor or Lordſhip conſiſting 
of ſeveral hundred Acres lying together , be- 


ing laid down by a Scale of a Quarter of an Inch or 
leſs, may yet be larger than is defired, and there- 


fore muſt be reduced into a leſſer Compaſs. Now 
for the Performance of this Work there are ſeveral In- 
ſtruments, as a long Scale made with a Center-hole 


at one third Part thereof ; ſo that two third Parts 
may be numbered one Way with equal Parts 
from the Center-hole to the End; and rhe other 
third-Part riumbered the other Way with the ſame 
Number of equal Parts, though leſs according to 


what Proportion you pleaſe : But to paſs by this, 
and ſeveral others, I ſhall only give an Inſtance of 


the Parallelogram, which is commonly made of ſix 


wooden Rulers joined together, and ſupported by 
Braſs Feet, with Holes in the Rulers for ſetting the 


Inſtrument to certain Proportions. 


But ſometimes theſe Inſtruments are made of 


Braſs, and fo as they may be ſer to any given Pro- 


portion whatever, 7 the Help of ſliding Centers, 
that are moved along certain Lines calculated 


for that Purpoſe, and divided on the Sides of the 


Parallelogram ; fo that a Plot may be reduced 
wg K with 


130 The Practical Surveyor. Chap. V. 
with the utmoſt Exactneſs according to any given 
Ratio, in reſpect of the former, either in Propor- 
tion, as the Length of the Sides of the foul Plot fhall 
be to the fair one, or elſe as the Area of the one to 
the Area of the other. By this Inſtrument Curves 
are as well reduced as Right-Lines, which by any 
other Inſtrument is exceeding difficult, if not im- 
poſſible to be done, 

The Parallelogram being fixed upon a very ſmooth 
and even Table, and the foul Plot and fair Paper 
_ faſtened thereon, one over- againſt the other; ſet the 
Parallelogram to what Proportion you would have 
your reduced Plot be of, in reſpect of the former, 
then bring the Point of the Tracer to oneof the out- 
moſt Angles of the foul Plot, and put in the Point 
which 1s to draw in its Place, letting it reſt on the 
fair Paper: Then move the Tracer with a gentle, 
equal Motion over all the Lines of the foul Plot ; 
fo ſhall the Motion thereof occaſion the Drawing- 
Point to draw upon the clean Paper or Parchment 
the true and exact Figure of the former Plot, tho 

of another Bigneſs, according to what Proportion 
you ſet your Inſtrument ; which will better appear 
by ſeeing the Inſtrument once uſed, than Words can 
poſſibly explain. | 
When you have gone round the Lines that 1 
one Field, you may take out the Drawing - Point 
and bring the Tracer to any other Point on the foul 

Plot; then put the Drawing-Point in its Place 
again, and proceed on with your Work. 
Mole, This Inſtrument is uſeful, not only for this 
Purpoſe, but allo tor Copying any ſmall Print, Ge. 
in Miniature. ; but for reducing great Plots of 
Land, it ſhould be made of a larger Size than is 
commonly uſed for other Purpoſes. 

Schol. The Parallelogram is a pretty contrived 
Inſtrument; but whether for the Purpoſe of a Sur- 
veyor, the Proportional Compaſſes will not do as 


well 
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well or better, muſt be left to the Deciſion of thoſe 
who have experienced both. The Compaſſes con- 
fiſt of two Legs of equal Length, having a ſteel 
Point at each End; the Center which joins the Legs 
together is moveable up and down the Middle, by 
which Contrivance the Inſtrument may be ſer in any 
given Proportion. When the Center is exactly in 
the Middle, the Diſtance betwixt the Points at each 
End will be the ſame, whatever Extent they are 
opened to; if the Center be moved a little higher 
up, the Extent betwixt the upper Points will be leſs 
than that betwixt the lower ones, and that always 
in the ſame Proportion whilſt the Center remains in 
the ſame Place. There are uſually Diviſions cut 
upon one of the Legs for ſetting the Center accord- 
ing to any given Proportion; but leſt theſe Divi- 
ſions be faulty, you may correct them thus: Let 
the Proportion aſſigned be as 2 to 1; having ſet the 
Center to the Number 2, open the Legs, and by 
the wideſt End take ſome Number off a Scale of 
equal Parts, ſuppoſe the Scale 20; then if the other 
End will reach to the ſame Number upon the Scale 
40, the Center is rightly placed, otherwiſe it muſt 
be moved a little as you ſee occaſion. 


To reduce Plots by this Infirument. 


For Example, Let it be required to reduce a Plot 
to a Scale of half the Bigneſs. 1. Draw parallel and 
equidiſtant Right-Lines along the Plot to be re- 
duced; this Diſtance 1 may be 12 Inch or 2 Inches; 
croſs theſe again at Right-Angles with other Lines 
drawn exactly at the ſame Diſtance ; then will the 
whole Plot be reduced into Squares all of equal Big- 
neſs. After the ſame Manner reduce the Paper or 
Parchment on which your new Plot is to be drawn 
into Squares, whoſe Sides are exactly half the Length 
of the former. Then the proportional Compaſies 


being ſet in the ſame Proportion with the Sides of 
K 2 the 


132 The Practical Surveyor. Chap. . 


the Squares on the two Plots, you will be able rea- 


dily and expeditiouſly with a little Practice to reduce 
one Plot into the other. 


SECT. v. 


Di ech ons for Beautifying and Adorni ng of 
Plots. 


Aving reduced the Plan of * Lordſhip, Ma- 
nor, Cc. to the intended Bigneſs, *tis neceſ- 


ſary to draw 1maginary Lines, both vertical and 


horizontal, denoted by Letters at the Top and Bot- 
tom, and alſo on the Sides; to be referred to by the 
Table of References, for the ready finding of any 
Field or Parcel of Land therein contained; ſuch as 


| You will find in the new Maps of London, Sc. 


The North Part of the Plot is always ſuppoſed to 
be placed upwards, and the Eaſt to be on the * : 


Hand. 


The Repreſentation of Hedges ought to be laid 
down on the ſame Side of the Fences that they are 
in the Land, and to be broke off where there are to 


be Repreſentations of Gates 


The Out- borders of the Plot, at leaſt ſuch as 


border next to the Demeſnes, ought to be filled 


with the adjacent Hedges, and the Tenants or 
Owners Names of the Grounds. 


If you deſcribe all Rivers, Highways, Wind- 
mills, large ſingle Trees, Gates, Stiles, &c. that 


fail within your Plot, it will add to the Beauty 
thereof, 


The Ground- Plot of Buildings ought in all Caſes 


to be expreſſed by the ſame Scale that the reſt of the 


Plot was laid down by, and to be taken Notice of 


in the Table of References; but never 5 about to 


draw the Repreſentation of an Houſe or Barn in the 


midſt 
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midſt of the Plot, ſo big as will cover an Acre or 
two of Land. 

But if you would expreſs a Gentleman's Seat, or 
Manor-houſe, tis beſt done in ſome Corner of the 

Draught, or in a Plan by itſelf, annexed to that of 
the Eſtate to which it belongs. And the Houſe muſt 
be drawn in Perſpective (as you will be ſnewed 
hereafter) and if the Gardens, Walks and Avenues 
to the Houſe are expreſſed, it muſt be in the ſame 

Manner ; and where there are Trees, IT muſt be 
ſhadowed on the light Side. 

If you will take the Pains, you may, in one e of 
the upper Corners of the Plan, draw the Manſion- 
Fouſe, Sc. in the other the Lord's Coat of Arms, 

with Mantle, Helm, Creſt, and Supporters, or in a 
Compartment, blazoning the Coat in its true Co- 
lours: In one of the Corners at the Bottom, you 
may deſcribe a Circle, with the 32 Points of the Ma- 
riners Compaſs, according to the Situation of the 
Ground, with a Flewer- de- luce at the North Part 
thereof, always allowing for the Variation of the 
Needle: And, in the other Corner, make a Scale 
equal to that by which the Plot was laid 'down, 
adorning it with Compaſſes, Squares, Ovals, Sc. 

Having wrote the Name and Content of each 
Cloſe about the Middle thereof, you may, about the 
Bounds of each Field or Incloſure, with a {mall Pen- 
cil, and ſome tranſparent Colour, neatly go aver the 
black Lines ; ſo ſhall you have a tranſparent Scroke 
or Margin on either Side of your. black Lines, 
which, being ſhadowed, will add a great Luſtre and 
Beauty to the Plot. 

If you would have your Fields all coloured, it 
will not be amiſs to pounce over the Paper or Parch- 
ment with ſome Staniſh Grain and burnt Allom, and 
a double Quantity of Roſin, finely ſearced and 
lightly pumiſed, to preſerve the Paper from being 
pierced through with the Colours; or wet it over 


K 3 3 with 
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with Allom-Water, which will add to the Luftre - 
of the Colours. 

Then lay on the Colours in Manner following, 
bw firſt ground, and bound with Gum- Watep 

very thin and bodileſs : : Arable for Corn, you may 
wath with pale Straw-Colour, made of King's Yel- 
low and White; for Meadows, take Pink and Ver- 
digris in a light Green; Paſture, in a deep Green 
of Pink, Azure and Smalts; Ferns, a deep Green; 
as alſo Heaths of Yellow and Indico ; Trees, a ſad- 
der Green, of White and Verdigris ; for Mud- 
Walls and Ways, mix White and Rutt of Iron, or 
with brown Oker of Spain; for White Stone, take 
Umber and White; Water or Claſs may be ſhewn 
with Indico and Azure or Indian Ink; for Seas, a 
greeniſh Sky-Colour, of Indico, Azure, Smalts, | 
White and Verdigtis. 

Having waſhed your Pencil very clean, coke 4 
ſmall Quantity of the Colour, and on the Inſide of 
the Bounding-Line draw the Colour along, of an 

equal Breadth, as near as you can, broader or nar- 

rower as the Field is in Bigneſs ; and, having gone 
round the Field in this Manner, ſwill the Pencil in 
fair Water, and ſtrike along the Inſide of the co- 
loured Line, bringing it down more towards the 

Middle of the Field ; and this will ſoften your Co- 

Jour, and make it ſhew as if it loſt itſelf by Degrecs 

to the yery Colour of the Paper: Laſtly, with a 

Pen take ſome of that Colour which ſhadoweth the 

Colour you laid on the Field, and go over the black- 
lead Line only ; fo ſhall your Field be finiſhed. 

In this Manner, you may make 100 Fields in one 
Plot, of divers Colours, obſerving, as near as you 
can, not tg colour two Fields adjoining to one ano- 
ther of the ſame Colour ; and therefore it will be 
convenient to underſtand what Colours beſt ſet off 
ane another; and as near as you can, lay the Inclo- 
tures 
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ſures adjoining to one another, of two ſuch Colours, 
that one Shadow may ſerve both. : 


This Colouring and Adorning of Plots is rather 
the Painter's Work than the Surveyor's ; yet if he 
has Time to ſpare, and Patience to finiſh the Work, 
it may prove a pretty Diverſion. But for the general 
Practice, I would recommend the Uſe of Indian 
Ink, which, ground very fine upon a ſmooth Tile, 
and the Hedges or Bounders of each Field ſha- 
dowed therewith, will look very neat, and make 
the Plot reſemble one done from a Copper-Plate, if 
rightly managed, | _ V 
The Water- Colours before- mentioned you may 
have in Shells ready prepared (being much readier 
than to trouble yourſelf with grinding, Sc.) as alſo 
the Indian Ink, Pencils, Sc. at any of the Colour- 
Shops. f Em 
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CH AP, VI. 


The Manner of laying out or didng 
1 Land. 


KR O T 
Of Laying-out Lands, 
PROBLEM I, 
— BA F any Quantity of Acres be given, to 
e be laid out in a ſquare Figure, annex to 


the Number of Acres given 5 Cyphers, 
TI wnich will turn the Acres into ſquare 


Links; then from the Number thus increaſed, ex- 


tract the ſquare Root, which mall be the Side of 


the propoſed Square. 


So, if you would cut out of a Corn-Field one 
ſquare Acre, add to i five Cyphers, and then it will 


be r00000, the Root of which is 3 Chains 16 
Links, and ſomething more for the Ine of that 


Acre. 
Problem. 2. If you would lay out a given Quan- 


tity of Acres in a Parallelogram, whereof one Side is 


given—Firſt, turn the Acres into ſquare Links, by 

adding 5 Cyphers and divide that Number thus in- 

creaſed by the given Side, the Quotient will be the 

other Side: As if 100Acres were to be laid out in a 
Parallelogram, one Side whereof ſhall be 20 Chains; 

therefore to the 100 Acres add 5 Cyphers, which 

| Sum 
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Sum divide by 20 Chains, the Length of the given 


Side, the Quotient will be g0 Chains for the Length 
of the other Side. 


Problem 3. If you ; would lay out a a Parallelogram 


that ſhall be 4, 5, 6, Cc. times longer than it is 
broad: Firſt, turn the given Quantity of Acres in- 
to Links, as before, which Sum divide by the Num- 
ber given, for the Proportion between tie Length 
and Breadth, as 4, 5, 6, Sc. the Root of the 


Quotient will ſhew the ſhorteſt Side of ſuch a Paral- 


lelogram : As if it was required to lay out 100 
Acres in a Parallelogram that ſhall be 5 Times as! 

as broad; firſt, to ) the 100 Acres add 5 Cyphers, 
and it makes 10000000; which Sum divide by 5, 


the Quotient is 2000000, the neareſt Root of which 


is 14 Chains 14 Links, and that ſhall be the ſhorteſt 


Side of ſuch a Beg n and, by a multiplying 


that 14 Chains 14 Links, by 3, ſhews the longeſt 
Side thereof to be 70 Chains 70 Links. 


Problem 4. If you would make a Triangle that 
ſhall contain any Number of Acres, being confined 


to a certain Baſe: Firſt, double the given Number 


of Acres, to which annex 5 Cyphers, and divide that 5 
Sum by the Baſe; the Quotient will be the Lengtn 
of the Perpendicular : As if the Baſe given be 40 


Chains, upon which you are to make a T riangle So 
ſhall contain 100 Acres; firſt, double the Number 
of Acres, and, annexing 'sCy phers thereto, divide it 


by 40 Chains, the limited Baſe z ſo ſhall the Quo- 
tient be 30 Chains, for the Height of the Perpen- 
dicular, which ſet on any Part of the Baſe; then you 


may, from the Extremitiesof the Baſe, draw the other 
two Sides, which ſhall form the Triangle required. 
So if, when you are laying out a new Piece of 
Land of any given Content, although you meet in 
your Way with 100 Lines and Angles, yet you may, 


by making a Triangle to the firſt Station you. began 


at, cut off any antity . 
V 2 ECT. 
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SECT. u. 
Y Dividing Lands. 


E TAM PI. 2 
Juppoſe it was required to divide Fig. 4.2. whoſe 
Content is 10 4. 3 R. 22 P. into 2 equal Parts, 


8 a Line drawn parallel to 4 5. 
Firſt, the Acres, Roods, and Poles muſt be re- 


duced 1 into {quare Tias, which od be done thus : 


PR 


If the Rode are 2 30 to the Poles, 


120 | 
and to the Sum annex 4 Cyphers ; ; divide this 
laſt by 16, and write * Quotient Figures, if 
they E bs after the Acres. But if the Quotient 
Pigures are but Hg write 42 in 
after the Acres, and — the Quotient Figures; ſo 
will you have the ſquare Links required. 
__ Therefore 10 A. 3 K. 22 P. reduced into ſquare 
Links, will ſtand thus : 
22 
120 
7 7160142. cooot82y2o 
Square Links—1088750 
Having reduced the Acres, &c. into ſquare 
Links, they make 1088750, the Half of which is 
544375 3 next draw a Line by Gueſs parallel to a4, 
as the Line c d, and then caſt up the Content of the 
Figure ad, which juppoſe 494375 ſquare Links; 
this is leſs than 544375 by 30000 ſquare Links, 
which ſhews that the Fartition-Line muſt be ſet for- 
warder from ba. 
Now, in order to know how a ad muſt be 


ſet forwarder, I divide the Exceſs 50000 ſquare Links 
by 
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by the Length of the Line cd, 953 Links, and it 

quotes 52 Links; therefore from c I ſet off 52 

Links, and draw the Line fe parallel to ba, and 
it will be ſufficiently near the Partition-Line. 

This is performed by the ſecond Problem of the 
laſt Section; but, if thoſe Parts of the Boundariescfde 
be not nearly parallel, then *tis beſt to draw a Tri- 
angle to c d, inſtead of the Parallelogram f de. 

But if cd had cut off the Quantity 4 dc 5, 
greater than that required, then the Partition-Line 
had been more towards à b, whoſe Diftance might- 
be found as before. 

Example 2. Suppoſe it was nadie to cut off 
from Fig. 43. fix Acres towards gf, by a Line 
drawn from a given Point in the Boundary g a, at à. 
Firſt, reduce the given Quantity, 6 Acres, into 

ſquare Links, and they will be 600000; and then 
draw the Line ab, by Gueſs, from the given Point 
a, and caſt up the Content of g, which amounts 
to 431680 ſquare Links, which is too little. 
Next draw the Line ae, from the Point a, form- 
ing the Triangle 4 be, whoſe Content is 235600, 
which added to the Part g bf, amounts to 667280, 
which is more than the given Quantity 600000, by | 

67280 ſquare Links; therefore the Partition-Line 
paſſes between e and 6. 

Now divide the Exceſs 67280, by 380, half the 
Length of the Perpendicular ac, in Links; the Quo- 
tient is 77 Links, which ſet off from o towards 6, 
and draw 4d, which is the true Line of Partition. 

Example 3. Suppoſe Fig. 44. was to be divided 
_ equally among three Tenants, in ſuch a Manner 
that the dividing Lines may paſs through the Pond 
0, in the Middle of the Field, ſo that each Tenant 
may have the Benefit of the Water. 

Firſt, Reduce the whole F. 1gure into ſquare Links, 

and it will be found to contain 1477410; then each 


Tenant 
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Tenant muſt have one third Part thereof, viz. 
492470 ſquare Links. 

From o to any two Angles, as 4 and b, draw the 
Lines o a, 06, forming the Triangle a 0 3; which 
being caſt up, amounts to 291984 ſquare Links, 
which 1s too little. 
To the next Angle 5 draw o * forming the Tri- 
angle @ of, which being caſt up, amounts to 231000 
ſquare Links, which, added to the Triangle a 06, 
gives 522984, which exceeds the Quantity required 
by 30514 ſquare Links. 

Divide the Exceſs 30514 by 347, half the Length 
of the Perpendicular og, and lay the Quotient 87, 
from f to b, and fo ſhall bo ba be one third Part of 
a be de f. 

Next draw the Line oe to dhe next Angle e, 
and cait up the Content of oef, amounting to 
2 266410 ſquare Links; to which add the 1 Triangle 

hof 30514 ſquare Links, the Sum is 286924, 
which is too little. 
| Therefore draw o d to the next Angle d, and caſt 
up the Content of oe 4, 265500 ſquare Links, to 
which add he, 286924, their Sum is 552424. 
ſquare Links; which is more than the third Part 
of ab cdef,, by 59954 ſquare Links. 

Divide the Exceſs 59954 by 295, half the Length 
of the Perpendicular oi, and lay the Quotient 203 
Links from d to &, and draw ox; fo ſhall Fig. 44. 
be divided into 3 equal Parts, by the Trapezias 
baho, hfeiko, and kdcbo, as was required 
and the Pond o, laid out to each Tenant apart. 

Theſe three Examples expreſs all the Variety that 
moſt commonly happens in Practice; for either the 
Partition-Line is required to be parallel to ſome 
other Line aſſigned; or to paſs through ſome given 
Point in the Fence ; or to pals through a Point aſ- 
ſigned in the Land. 

17 
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If a Piece of Common was to be divided amongſt 
ſeveral Tenants, in Proportion to the Rent which 
each pays for his Farm : The Numbers being re- 
duced to the loweſt Denomination (except you ex- 
preſs the Parts of Acres and Pounds by Decimals, 
which 1s better) the Rule is : 

As the Sum total of all the Tenants Rent is to the 
 wvhole Number of Acres in the Piece of Land contained; 
ſo is each particular Tenant's Rent to the Number of 
Acres to be laid out for bis Part. This is very plain, 
and needs no Example. „ 

So if a Piece of Common was to be incloſed, and 
divided amongſt ſeveral Tenants, according to the 
Number of Ecaſt-Gates which each Tenant hath in 
the Common, it is to be performed by the ſame 

p 

Ih here is no Need of Direction how to make the 
Lines on the Land in the fame Poſition as on the 
Paper-Plot, by carrying the Chain in a ftrait Line 
from Point to Point, on the Land itſelf, as divided 
on the Paper: Only take Notice, that the larger the 
Scale is, by which the Plot is laid down on the Pa- 
per, the exacter will the odd Links of each Line be 
eſtimated by the Scale, in order to transfer thoſe 
Lines to the Land. 

But if you are to divide a Wood, or very hilly 
Ground, ſo that you cannot ſee the Marks from 
Side to Side, do thus : 

Be ſure to keep good Marks at every Station, as 
| you meaſure round it, that you may find the Hole 
at each, in which the Staff ſtood ; then having plot- 
ted the Wood, and divided it on the Paper-Plot, in 

ſuch Manner as deſired; plant the Center of the 
| Theodolite directly over that Point in the Station- 
Line on the Land where the dividing Line cuts it on 
the Paper- Plot, and bring the Index to 360; or ſet 
it in the ſame Poſition as it was at the forward Sta- 
tion when you meaſured that Angle, turning about 


the 


142 The Practical Surveyor, Chap. IV. 
the Inſtrument, till the Hair in the Teleſcope cuts 


the laſt Mark; fo that the Teleſcope be ſet exactly 
in the Direction of the preſent Station- Line, where 
the dividing Line cuts, and there ſcrew the Inſtru- 


ment faſt : Then meaſure, with your Protractor on 


the Paper-Plot, the Angle which the dividing Line 
makes with the preſent Station-Line ; and turn 


about the Index on the Limb to the ſame Angle, fo 


ſhall the Teleſcope be fer in the Direction of the di- 
viding Line; then, by looking through the Tele- 


ſcope, you may cauſe Staffs to be ſet up in the ſame 
Direction: And thus proceed in a ſtrait Line, till 


you are far enough in the Wood, or quite through, 


jf it be divided by one Line; but, it by two Lines, 


you muſt continue them till they meet one another, 


as in the Paper-Plot. 


The ſame Thing may be caſhing by the plain 
Table, or the Chain only ; but thoſe Inſtruments 


are not ſo convenient to meaſure a Wood, or hilly 


Ground, as the T heodolite. 


8 T. Ot. 


How to reduce Cuſtomary into Statute Mea- 


ure. 


F you would change Cuſtomary in into Statute Mea- 

ſure, & e contra, the Rule is: As the Square of 

one Sort of Meaſure is to the Square of the other ; ſo is 
the Area of the one to the Area of the other. 

In ſome Parts of England, they account 18, in 
ſome 20, 22, Sc. Feet to a Pole or Perch, and 
160 ſuch Perches to make an Acre, which is called 
cuſtomary Meaſure ; whereas our true Meaſure of 
Land, by Act of Parliament, is but 160 Perches 
to an Acre, accounting 16 Feet and an half to the 
Perch. 

80 
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So if a Field meaſured by a Perch of 18 Feet, 
accounting 160 ſuch Perches to the Acre, con- 
tains 100 Acres; how many Acres ſhall the fame 
Field contain by the Statute Perch of 162. Feet? 
Say, As the Square of 162 Feet, (viz.) 272.25, is 
to 100 Acres, ſo is the Square of 18 Feet (viz. 
324) to 119 +55 of a Statute Acre. See the Ope- 
ration at large. - IN _ 1 


16. | 


A 
— 3 18 5 
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Tract; and indeed, if the ſeveral Varieties that oc- 


|  Surveyor's Judgment in contriving and carrying on 
his Work muſt be his beſt Guide; theſe few Obſerva- 
tions may ſerve as Memorandums of the moſt ne- 
ceſſary Things in Practice; which, together with 
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CHAP. VII. 


General Obſervations on the M bed of 


Surveying and Plotting of Roads, 
Rivers, &c. With ſhort Hints how 


to make the Draught of a County, 
or m_ 7 e f 2 Gig, * | 


en Directions = Meaſuring of 
FJ Roads, &c. omitting - particular Forms 
of Charts, which would take up more 
Room than can be ſpared in this ſmall 


cur in cheſe large and ſpacious Works were inſerted, 
it would fwell to a large Volume: But ſince the | 


other Rules before laid down in this Tract, may | 


perhaps be a ſufficient Inſtruction for the Perfor- 


mance of any W. of chis Nature. 


S 
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8 b C . 42 


r is 


bacge D Fe for. makin; g 4 757 il the 
ee Hing e any 2 y, &c . 


„ -#,# X# 


I Näruments giteſt Tor this Purpoſe, are, I. The 
Theodolite as before deſ-ribed ; the Angles which 


each Station-Linę on the Road makes with the Me- 
_ ridian, being obſerved by. the Limb, in the ſame 
Manner, as befqte ſhewed, and the Bearings of the 
ſeveral Remarks from tlience by the Needle. 2. The 
IM heel, or Way-apiſper to meaſure the Length of the 


Lines, by driving the Wheel on the Road before 


you; ſ0 ſhall the Hands on the üpper Part of the 


Inſtrüment ſhew how - ore Miles; Furlongs, and 
Polæs, you go at ohe Time from any Station. x The 


Protrattor; as before deſcribed: A neat diagonal 
Scale of Braſs, and a good Pair of Compaſſes. Or, 


you may have a Beam Compaſs, with ſuch a Scale 
on the Beam as ſhalf be agreeable to the Largeneſs 
of your Plot; and thereby you may lay down the 


100 gth of your Lines very expeditiouſly, by ſetting 


one k oot of the Compaſſes at one End of the Line, 
and moving the Socket on the Beam to one of the 
equal Divifions near the other End of the Line you 


are about to lay down; repreſenting Chains or Fur- 


longs; and then you may bring the Point of the 
Compaſs which ſtands perpendicular on the Paper to 


the Parts of that equal Diviſion, repreſenting Links 
or Poles by the Help of a ſmall Screw; there being 
Diviſions on the Edge of the Socket ſliding cloſe on 


the Beam according to Nonus's Projection; ſo chat 


the Links of a Chain or Poles of a Furlong are eſti- 


mated in the ſame Manner as the Minutes of a De- 
gree on the Limb of the Theodolite, In theſe large 
Plans, where the Diſtances of Places are determined 


by the Interſect ion of Right Lines from your Sta- 


LE tions, 
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tons; thdſe ſtationary Diſtances ought to 1 laid 
Jon as accurately as may be; 
laid down in the Compaſs bf an Inch, 4 Frick of 5 
the Compaſſes is Saffderable. 5 
In order therefore to make a Draught of the prin- 
dipal Roads that lie through any County, Sc. Firſt 
begin at ſome noted Market-Town, or rather at 
the County-Town; placing the Theodolite at ſome 
remarkable Church, &c. chen having x Field Book 
with large Margins to entet the Remarks, and the 
middle Colurhn teprefenting the Station-Lines divi- 
ded into three Parts; at the Head of which write 
M. for Miles, F. for Furlongs, and P. for Poles: | 
When you begin your Joutneyz at the Top of the 
F ield-Book write the Name of the Place where you 
begin your Work, and make © t in the Field:Book 
to repreſent the firſt Station: Send ſome Perſon for- 
wards on the Road; with a white Flag in his Hand; 
as far as you can ſee ; and chen by arne lawn Sign 


cCauſe him to ſtand; then bring the Index to 360 on 


the Limb, and turn tlie Inſtrument | into the Direction 
of the Meridian, and there fix it; then direct the 
Teleſcope to the Perſon on the Road, and note the 
Degrees cut on the Limb for the Bearing of che E 
firſt Station-Line; 
Put the Hands to the Beginninge of the Number : 
on the Plate, and bring the Wheel to the Station; 
then cauſe one to drive it from the Place where your 
Inſtrument ſtood, towards the Man on the Road, 
till you ſee ſome remarkable Object on either Side 
thereof; there let him ſtop and direct the Teleſcope 
td that Object, and note the Degrees which the 
Needle points to in the Box, and at what Piſtance 
the Inſtrument is planted from the laſt Station, to- 
gether with the Name of the Otyoct to W the 
Feleſcope was directed. 9 
_ Having entered this in che F ield-Book, g0 0 on with 
the Wheel till you ſee lomettiing elſe remarkable fer 
either 


for, where a Mile is 


— 
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either Side of the Road; there ſtop and take 4 
Bearing; and in this Manner proceed till jou come 
tp to the Man at the ſecond Station; oblerving as 
vou go along oh the Road from Station to Station: 
"rt, what By-Lanes or Roads you meet with in 
your Way, whether they be to the right Hand or 


ther they be at right Angles With the Road you are 
N 


* 
* K® | 


two Lines thus on the right of left Side of the Sta- 


rhe Road be on the left Hand, then place it on the 


L--:i# 06 


tering, or on the right or left Side of che Road, or 
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en both Sides of it; ! aſs; write down 'the right 
Name thereof; and, if a Matket-To 0WN, take Notice 
dn what Day the Fairs or Market are kept, and 5 
What Offceft "thie Town 1s Wien . 
Note doun Alſo the Mills, that, are « on the Road, 
whether Water-iills, or Mud. mills, and the Dil 
tance from your. laſt Station. If there be any lone 
Churches on the” "Road, note them down by. their 
Names, and we *her they be Towers or pinke With 
their Diſtance from your laſt Station. - 
In your meafuring along 'the Road, if) you fee 
any Churches,” Van Wah Hohſes,” Beacons, WWind-mills, 
Towns, Villages r any other Thing remarkable, 
you muſt take 4 Bearing to each; noting. down in 
your Field-bogk the Name of the Place, and how 


it does bear, pO e What. 17 8 from Ln ** 
Station) ou Wh nk Beari ng a 


tber dee e ar what. Date Flom Jour "aft 
Station, as befafk. ity 
Obſerving * "theſe Prllafons: proceed with yout 
Work on the! Noack as far as you. cag go the firſt Day, 
entering the f Era! Obſervatiohs 1 in as plain and fair 
i Manner as 50 fnble in the Field- book; and then 
it may be convenient to protract that Day? 8 Obſer- 
vations, before you go any further. 
Therefore, on the Paper or Parchment, on which 
you draw the foul Draught, lerthere be ruled Me- 
ridian-Lines all over, exactly parallel to one ano- 
cher; and chuſing a proper Place in one of the Lines, 
to repreſent the firſt Station, draw an occult Line 
from thence, making ſuch an Angle with the Meri- 
dian, as you obſerved the firſt Station-L.ine to do, 
when you directed the Teleſcope to the Man ſtand- 
ing in che Middle of the Road. 


w hen 
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When you have drawn the Station Line in its true 
Poſition, ſet thereon the ſeveral Diſtances from the 
laſt Station very exactly, at which. you made any. - 
Remarks, as you find them noted in the Field- book; 
and make a fimall Prick at each, in the Station: ; 
Line: Then having made the Starion-Line of its 
juſt Length, proceed to lay down the ſeveral Objects * 
you obſerved on each Side the Road, in their true 
Situation; as ſuppoſe a Steeple that ſtands at a Diſ- 
tance from the Road, viz. a Mile or two; lay the 
Center of your Protractor on the Place at which you 

took the Bearing. (Ex. gr. ſo many Poles, Oc. 

Diſtance from ſuch a Station, ſuch a Steep e did 

bear from you 20% 4000 and againſt the 8 
of Bearing make a Mark K, and drew a Line at, 
5 Length. | 
- "TR at the ſecond Place in the Station-Line, | 
where you obſerved this fame Steeple to bear from 
you, lay the Center of your Protractor, and againſt 
the Degrees of Bearing make a Mark, and likewiſe 
draw a Line at Length; and, where this laſt Line 
of Bearing interſects the firſt Line of Bearing, 
there place the Steeple, , with the Body of the 
Church to the Ealt Side thereof. | 

All Wird-mills, eminent Houſes, or other Re- . 
marks that are diſtant from the Road, you muſt 
protract, in the ſame Manner as you did the Church, 

by the Bearings, and weed: "gk ite down the Name 

of each; and, if you protratt a Village that ſtands 
at a Diſtance from the Road, you muſt ſignify by 
Writing the ſame, that it is a Village ; but, that 
you may know Market-towns from Villages, write 
the Name of the Market town in a different kind of 
Letter; and if you protract a Village that is in the 
Road, with Houſes ſcattering, you mult place your 
Houſes ſcattering on the right or left Hand of the 
Roach as you noted them | in the Field: book. 


Jon 7 You 
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You muſt protract the Road all along with two 
Lines parallel one to the other. If your Road bath | 
Hedges on both Sides, then draw! 551 Lines black 
but if your Road be an open Way, then draw it with 
pricked Lines; you may alſo inſert the Quality of 
the Ground, whether it be a Common. Mur. or 
arable Land” * 

If the Road paſs throu 155 a Wed, en males lit 
tle Trees on both Sides The Road, to 1 the 
ſame ſo far ag the Wood goes. 

If the Raad paſſes over an Hill, you muſt, at the 
Beginning Sie the Hill aſcends, ſhadow very 
deep, and, as the Hill more and more aſcends, 
you muſt ſhadow it lighter, till you come to the 
Top thereof: But if the Hill makes an Angle of 
above. 5 or 6 Degrees, or thereabouts, and the 
Height be above a Furlong, you muſt find the ho- 
rizontal Line of that Hill, and protract. that; other- 

wiſe a great Error may enſue. 2 

If there be a V illage or Town on the Side of che 
Hill, you muſt ſhadow it likewiſe, ſo that the 
Houſes may be ſeen. If the Remarks that are at à 
Diſtance from the Road ſtand en a Flill, make an 
Hill to reprefent the ſame. 
If your Road paſs hy a through a Park, Foreſt, 
or Chace, write down. on your, Road protracted, 

where you entered the ſame, and where you left 
it, writing the Name thereof among the Trees. 
If your Road paſs over a Lord draw the River 
quite croſs the Road, to ſignify there is no Bridge, 
and write the Name of the Ford; but if there be 
a Bridge, then draw the River on both Sides of the 
Road, till it touch the parallel Lines; and write 
the Name both of the Bridge and of the River; 
likewiſe write on that Side of the Road that the 
Stream runs from you, at what Place the River 
emptics itſelf; and on the other * of the 


- Road 
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Road write from whence the Water or River hath 
its Riſe, if you can learn that of the Inhabitants. 
All Rills you may ſignify by drawing a Line 
croſs the Road; and Brooks may be ſignified by 
drawing two Lines croſs the Road, and Rivers by 
more Lines, to ether with the Names; for all Rivers 
have Names, but Rills and Brooks often have none. 
It will likewiſe be neceſſary, that you take No- 
tice of the Quality of the Way, whether-1 1t be ſtony, 
clayey or boggy, and write it down bn the Road 
that you have protracted: And by this Means you 
will have your Road very full of Remarks, ang it 
will ſhew very neat and W e 


SECT. 


Containin 8 general Dire&tions 5 making the 


Plot of a River or Brook, 9 the yg; 
troned Inſtruments. 15 


Fu ST, when you came to the Mouth of the. 
River, cauſe a Man to g9 and ſtand ar the next 
Bend thereof; then plant your, Theodplite at the 
Mouth' of che River, letting your Needle hang di- 
rectly over the Meridian- line in the Bax ; there fix 
the Inſtrument faſt, and direct your Teleſcope to 
the Man that ſtands at the next Bending of the 
River, and note down the Angle in your F. ie d- 
book, as you did in the Road. 
Then cauſe the Man that drives the Wheel to 
meaſure between your firſt Station, and the Man at 
the next Bending; and note that down alſo in your 
F ield- book, under Mates, F urlongs, and Poles. 
Then bring your Inſtrument to the Man at the 
firſt Bending of the River, and cauſe that Man to go 
aas til he finds another Bending 3 there ſet 
| LE 4 him 
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him ſtand; and, placing your Inſtrument where the 
Man laſt ſtood, let your Needle (as before) hang 
directly over the Meridian- line, and there make 
your Inſtrument faſt; then direct the Teleſcope to 
the Man that ſtands at the next Bending of the Ri- 
ver, and note down the Angle in your Field-· book, as 
you did in the former: And in this manner you muſt 

Proceed all along the River, to the Head thereof. 

In order to take the Breadth of the River, it will 
be convenient to ſend ſomebody on. purpoſe croſs 
the River, in a Boat, (unleſs a Bridge or: Ferry be 
near) and let him ſet up'a Staff by the Brink of the 
River, on the further Side, to which Staff take 3 
Bearing, from the Place of your Standing, which 
call the firſt Station; alſo let another Staff be ſet up 
on the ſame Side where you ſtand, and call that the 

ſecond Station, to which take a Bearing alſo: No 
meaſure, in as ſtrait a Line as poſlible, the weste 
Liſtance between the iſt and 2d Stations, and that 
D. ſtance note in the Field book with the Bearings. 
„Hlant the Theodolite at the ſecond Station, and 
take a Bearing to the ſame Mark on the further Side 
ef the River, and note that Bearing alſo in the 
Field- book. 

When you end ie Sbtertaons, lay ihe 
Center of the Protractor to © 1, and turn it about 
till the Diameter be parallel to the Meridians on 
the Paper; then againſt the Degrees of Bearing 
from © 1, to the Mark on the further Side of the 
River, and alſo to © 2, cloſe to the Limb of the 
Protractor make two Marks, through which, fi om 
O1, draw two Lines at Length. 

Set off the Diſtance between the two Satie on 
the 2d Line, and make it © 2, to which Mark lay 
the Protractor as before, and againſt the Degrees 
of Bearing obſerved at this 2d ©, to the Mark on 
the further Side of the River make a Mark, through 
which draw a Line At Length; then will this Line 


interſect 


«+ * 
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interſect ihe, firſt. Line drawn at your firſt Station, 


arid the Point of Interſection will 1 the Breadth . 


of the River. 


Ia the ſame Manner are the Diſtances of the 
Churches, &c. from your Stations on the Road 


determined. 


If there be a Ferry over the River, you muſt 


draw the River to its true Breadth, and make a 
pricked Line croſs the River to repreſent the Paſ- 


185 of the Ferry-Boat; and note on the Side of 


the River the Name of the Ferry. 


In meaſuring on by the River, obſerve what 
Bridges you paſs by, and at what Di Rance from your 


laſt Station; alſo whether they be of Wood or 


Stone, and by what Name they are called; alſo 


take Notice of all Corn-Milli, Paper- 1s, Kc. and 
note them in the Field-Book, in cas Column of 


Remarks, with their Diſtance from t he Mouth of 
the River, and your laſt Station. | 

Likewiſe take Notice of all the Slices (if here be 
never ſo many) that are on the River, and of all the 
Locks and Flood-gates as you paſs along, wich their 


Names, if they have any; alio if chere be any Cut 


or Canal from the” River thai you ie 
note where it goes out of the ver, and where it 
comes in again, and for what End it was ſo cut: 


Alſo where any Brook or River enters into that you 


are meaſuring, note down the Place, and the Name 
of the River that comes in; and ailo take an Ac- 
count of thoſe Places of the River that are fordable, 


and note them down in your Fi A- Book: And in 


all theſe Caſes expreſs the Diſtance of each Remark 


Jrom your laſt Station, as 413 tnoir Diſtance from 


the Mouth of the Kiver. 


You wult alſo note in your Field-Book all the 


_ Towns this River runs througi, or by, with the 


Towns Names, and the Diftance from your laſt 


Station and the Mouth of the Kiver. 
You 


153 


— —— 
* —_—t — 


* be re PS TEE” — 
n — — . r — — 
2 . - me nota Aer I Rs - : 
— 2 . ndlarerns® dn” © 2 — . - 
f N e = a = Sy 
4 \ 18 
wut _ 1 


— : — —— 


— — —— — — Eng 
— — — 
— £ 


Nn 
* 


— 
2 

2 2 
aft”. 


* «TE 
= 2. - 
— em. 


: __ 
7 —* ory — IAY — 
e — 5 
. ns ee e 
n 


e OC IEEE Se — 


154 The Prafical Surveyor. Chap. VII. : 


You mult alſo take an Account of al the Churches 
that are on each Side the River within your View, 
by taking a Bearing to them at two ſeveral Places, i 
as you did on the Road; and note them down in 
the Field- Book, with the Diſtance of the Place from 
your laſt Station, where you took the Bearing to 
the Steeple both Times; by this Means you will. 
come to know how far each Church is diſtant from 
the River: The ſame you muſt do by all the Vinl- 
wills, Great Houſes, &c. noting their Names and, 
Places of Situation ia the Column of Remarks in 
the Field-Book. 

When you have thus 1 meaſured your 1 main River, 
begin to meaſure the ſeveral Braxches thereof; for, 
there are but few Rivers but have ſmaller Rivers 
running into them, and all thoſe ſnail Rivers ought 
do be done with the ſame Exactneſs as the great 

ones. 

Mole, Every Bending of all the Rivers that are. 
navigable muſt be taken exactly; but for other. 
fmall Creeks there is no great N AM for you will 
find ſuch fmall Brooks to have a Bend at every twa 
or three Poles, nay ſometimes leſs, therefore they 

are to be taken thus : 

Take your Sights as far as you can conveniently, 
till you find the Brook to have a conſiderable Bend- 
ing; and, if your Scale will permit, you may take 
Off. ſets to repreſent the uy Turnings and Wind- 
ings thereof, as in Fig. 41: But, in meaſuring a 
fmall Brook, if your Scale is to be a Mile or two in 

an Inch, then theſe ſmall Turnings and Windings. 
cannor be deſcribed in the Map. | 

The Manner of protracting theſe Obſervations i 18. 
the ſame with the Roads, except the Off. ſets from 
the Station-Line to the Brink of the River, and its 
Breadth, which are particularly ta be regarded. 


* 


SEC. 


yo 


SECT. III. ET: 
General Direftion for mating 4 _ of 4 4 
K 1 


een 


* 


IR 8 15 e the county- Town, or other 
e Tem where you began your Work, 
lay down the principal Roads throughout the County, | 

and protract them truly, as you Obſerved them in 
| your Survey, inſerting the Towns, Villages, great 
Houſes, Croſs-Ways, &c. according to their true Si- 
tuation, taken at two Stations, as you went on the 
Road ; fo will you (if Care be taken) have the true 
horizontal Diſtance of all thole Places within Sight 
of the Roads, from che Road itſelf, or from one 
another. 

Secondly, The down the chief Rivers that run 
through 1 County; ſo will you have the Situa- 
tion of ſeveral more Towns, and other Remarks, 
as obſerved in your Survey of that River ; and, 
when the main Rivers are done, all the e 
muſt be protracted with the like Exactneſs; for the 
main Rivers and Branches being exactly done, will 
be a great Ornament to a County MAP. 5 f 

Thirdly, If the County borders upon the Sea, firſt 
protract he Sea-Coaſt exactly; and then take a Sur- 
vey of and plot all Rocks, Sænds, or other Obſtacles 
that lie at the Entrance of any River, Harbour, Bay 
or Road, upon the Coaſt of that County, by going 
out in a Boat to ſuch Sands or Rocks that make 
the Entrance difficult; and, at every conſiderable 

Bend of the Sands, take, in a Sea-Compals, the 
Bearing thereof, to two known Marks upon the 
Shore : And, having ſo gone round all the Sands 
and Rocks, you may, upon the Plot before taken of 
che Coaſt, draw Ea which ſhall interſect each 


other 
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other at every conſiderable Point of the Sands; : 
whereby you may give good Directions either for 
the laying of Buchs, or making Marks upon the 
Shore, for the Direction of Shipping ; and the 
beſt Time to do this, is at low 2 in Spring 
1 
Fourthly, Having truly protracbed the principal 
Roads, Rivers, Ec. with the ſeveral Remarks. 
obſerved from thence, you'll find moſt of the re- 
markable Places in the County laid down: But, in 
order to compleat the Work, look upon ſome old 
Map of the County, and contrive.three or four 
| Market - Towns, or other Towns, to meaſure 
thro', that you have not yet laid down, and from 
thence to other Towns or Villages; and fo do till 
you have meaſured moſt or all the Roads that lead 
from Market-Town to Market-Town, taking all 
the Remarks you can as you go along; and if you 
find any Thing remarkable in the old Map, that 
you have not yet taken Notice of, you may go and 
furvey it. And thus, by Degrees, you may {o finiſh 
a County, that you need not ſo much as leave out 
one Gentleman's Houſe ; for ſcarce will any Thing 
remarkable eſcape coming into your View, either 
from the Roads, Rivers, or Sea-Coaſt. 
Fifthly, When you are in a Town, place y your 
Inftrument, if you can, upon the Steeple, and from 
thence take the horizontal Angles to the moſt re- 
markable Objects within your View; take the 
Bearings of theſe a ſecond Time from fome other 
eminent Place, and meaſure the Diſtance between 
theſe two Stations. Note, All Churches are to be 
laid down according to their horizontal Diſtance 
one from the other : Therefore, if the Road be- 
tween them be over Hills of a conſiderable Height, 


the hypothenuſal Lines on the Road mult. be re- 
duced to horizon tal. 


Shy, 
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Sixt hh, „ All Parks and Foreſts muſt be truly laid 
dow in che Map, : as to their true Bounds and Nita 
ation; and alſo alt remarkable Lakes of Water: 
You are likewife to deſcribe the Quality of the 
County, whetlier it be hilly or woody, placing the 
Hills and Woods in their true Situations. 7 

Laſtly, Take the true Latitude in three or four 
Places in the County ; Which 2 down on the 
Edge of your M ap accordingly. © 


my 
1 
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1 11 E perfbrwußee of this Work is very labs: 
I - rious, and you muſt be careful to 6.5 the 
Field- Book 3 in à plain and regular Manner, other- 
wiſe the Multitude of Obſervations and Off-ſets will 
be apt to breed Confuſton; but if Care be taken 
therein, you'll find the Work not very hard to be 
done: One that underſtands the fifth Chapter will 
make no Difficulty of this Section, for the ſeveral 
Streets, Lanes, &c. in a City are ſurveyed and pro- 
tracted in the ſame Manner as the Lane, Fig, 41. 
Fhe ſeveral Off-fets to the Houſes, Churches, Cc. 
all along the Sides of the Street being taken from the 
main Station-Line, running through the Middle 
thereof, in ſuch Sort as the Off-ſets are taken from 
the Station-Line to the Hedges, Gates, Sc. on the 
Sides of the Lane. 
The Inſtruments for this Purpoſe, are, 1. The 
Theodolite as before deſcribed, to meaſure the ſevera} 
_ Angles made by your Station-Lines, as they incline 
out of one Street into another ; and in this Cafe work 
with the Limb only, but never truſt to the Needle; 


for ( beſides the Danger of its being attracted} you 


W. 
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will find it ney to lay downevery Line by ſome 
other, given in-: Poſition in the Plot itſelf, rather 
than by the Bearings from the Meri Ben. . 
2. The Chain; and becauſe the Ground - plot bf 
the Houfes, Pavements, Sc. is generally Ridibut 
by Ftot· meaſure; therefore let every Link thereof | 
be a Foot long, and fifty of theſe Links will make 
the Chain of a ſufficient Length, diſtinguiſhed at 
every ten Links by Marks, as Gunter" ed 1s: 
But; if the Content, of any Part of che Plot be de- 
fired in Acres, you may reduce the Feet in any Line 
to Links; and for this Purpoſe the Table i in Chap. 
I. will be a ready Aſſiſtant, , 
3. The Of-/et-SicF, divided alſo ; into Feet, five 
of which may make it of a convenient Length, be- 
| cauſe you will have Occaſion to meaſure many Paſ- 
ſages, Alleys, Sc that are not wider; alſb at one 
End of the Staff you may haye a Piece of about 
three Feet joined, like the, Square of a Drawi 
board .; and this will be a Direction to meaſure t 
OF- ſers from the Chain at Right-Angles.. _ 
4. The Scale(ora ps Compaſs) - SOFT w» 
the Bigneſs of the Plot; e the Dre, 
g Pen, bs; gin | 


Firſt, in one of the priipa Hitetn, 3s at © 1 
3 the Lane, Fig. 41. ſet up a Station- Staff, and 
fend another forwards in the Street as far as you can 
tee; then lay the Chain on the Ground exactly in 
the ſame Direction with the two Stations; and mT 
the Olllet- Staff, both to the Right and Left K 
Right - Angles from the Chain, meaſure the Off. fets 
as in the Lane, taking Notice at how many Links 
from the laſt Station each! is laid off; and when any 
of thoſe Off ſets reach any remarkable Houſe, Cc. 
er the Corner of a Street, Alley, or Court, enter 
Lach 2 Remark againſt che reſpective Off, ſet, i in one 
of 
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of. 3 Columns of the Field-Book : And in 
his Manner proceed to the ſecond Station. 
Set up the Theodolite at the ſecond Station, and 
bring the Index to 360 on the Limb, turning the 
whole Inſtrument about till you ſee through the 
Teleſcope the Staff at © ; there fix the Inſtrument; 
and then turn about the Index, directing the Teleſ- 
cope to another Staff ſent forwards | in the Street; to 


the further End thereof, if you cari ſee ſo far; and 


| Hore in in the Field-Bock the Angt which the Index 
cuts on the Limb with the utmoſt Exactneſs: 


Then proceed with the Chain towards the next Sta- | 


tion as before. 

Having in this Manner gone through ſeveral of 
the principal high Streets, that lead through one Part 
of the Town; it will be convenient, as you paſs 
along, as often as you tome againſt any croſs Street, 
to take a Sight dow ii it; afid note the Place or Mark 


to which the Teleſcope i is directed, and alſo at how 
many Links Diftance from the laſt Station the In- 


ſtrument is planted, when you thus look into a croſs 
Street: Note both theſe Places in your Field- Book, 
or Eyerdraught, with this Mark © ; fo that you may 
be ſüre to find the Plate exattly, when you begin 
to take your croſs Streets. | 


It will be convenient not ofily to enter your Ob- 


f{orvation } in the Field-Book, but alſo to form a 
Sketch or Eye- Draught of the Work, as you go a- 
long; making Lines t imitate the fame ; and draw 
the croſs Streets, Alleys, Se. thereon, i in fack Man- 
ner (as near as you can guels) as you ſee thoſe croſs 


Streets to bear from the Place of your Standing in 


the high Streets, and write the Name of each Street 
Rebwoen the Þ 5 repreſenting the ſame ; and this 
wilf be uſeful] when you come to protratt. t.. 


Note, Before you begin your Work, it will 'S 
neceſſary to walk about the Town, and chuſe four 


or five principal Streets that lead out of one into 
anotehr, 


1 
1 
5 
7 
1 
it | 
1 
- FB 
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another, incloling between them ſeveral By. Lanes, 
Alleys, Sc. And contrive your firſt Station in {ich 
2 Manger, that wien you come round theſe four or 
hve Streets, the la Station-Line may cloſe exactly 
on the firſt Station-Point; and obſetve, that ths 
fewer Angles you make ih going round theſe. tre: 
before you cloſe, the better. ana 9 
This is no more than ſurveying a Field; tlie maiti 
Difficulty will be to find your Stations when you 
come to ſurvey the croſs Streets, By. Lanes, Tho- 
roughfares, Sc. between the eminent Streets that 
you firſt went round; but you may help yourſelf 
. if you lay one End of the Chain at ſome 


Door, or. other, remarkable Place on the right Side 


of the Street; and draw it in a ftrait Line through 
the Statiof-Point to ſome Retmark on the other 
Side of the Street; taking Notite at how many 

Links from the $i 8. the Ch hain cut the Station : : 


2 


you may 0 place the Treodutize in ae ses area | 
and from that ole Station direct the Teleftope to 
the Corners (very often there are hut four, and the 
Sides all ſtrait} and meaſure rhe Diſtances from that 
Station to the Corners, as in Chap II. Sg. 4. But 
if you would take Notice of particular Houfes there- 
Vie or ir the Sides are very irregular, then go round 
But Lanes and Alleys are Taid down by Off- ſets 
rg from the Station-LLine through the Middle. 
Having thus finiſhed one Patt or the Town or 
City, you may proceed to andther till the Whole 
be finiſhed; but this is a Work that wi I take up a 
great deal of Time. 

The Manner of protracticſg this Work is the ſardie 
as in the preceding Chapteis, therefore particular 
Directions are needleſs; but 'tis beſt to Protract ſo 
much. a, o ſurvey in oe Day, before you procecd 

; with 
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with more; and, for this Purpoſe, a Skin of fine 
loft Parchment is better than Paper, unleſs the Paper 
be very fine, and paſted on Cloth or Canvas. The 
Ground-Plots of Churches muſt be very exactly 
taken, and laid down in the ſame Manner on the 
Draught, and ſhadowed very deep ; the ſame muſt 
be obſerved of Houſes. 

Alſo, if you uſe a Protractor that will lay down 
Minutes, your Work will be more likely to cloſe ; 
for you cannot be tos curious in obſerving and lay- 


ing down the Angles, e choſe in the prin- 
cipal Streets. 


M AEN. 
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CHAP. i: 
of LEVELLING. 
: SECT. ; 


07 the Spirit- Level and $ tation-Staf 


CE HE Inſtrument, commonly uſed for Le- 
* be velling of Land, conſiſts of a Braſs Te- 
leſcope of about two Feet long, in the 
8 Focus of which is fixed an horizontal 
8 to cut the Object in Time of Obſervation : 
Upon the Teleſcope is fixed with two Screws a 
ſmall Braſs Tube, within which is a Glaſs Tube 
containing ſome Spirits. his Tube is hermeti- 
cally ſcaled ar each End, t prevent the Spirits run- 
ning cut; and the Braſs Tube is filed away on the 
upper Side, fo that the Glaſs Tube, and the Bubble 
of Air moving in it from End to End, may be ſeen. 
This Bubble is the Direction for ſetting the Inſtru- 
ment, and is occaſioned by the Glaſs not being 
quite filled with Spirits. The Bore of the Tube 
and the Length of the Bubble ſhould be bigger, 
according to No Degree of Accuracy that is required; 
for the bigger theſe are, the Friction will be leſs, 
M 2 and 
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and the Motion more ſenſible. Some will move ſen- 
ſibly to 5 or 6 Seconds; but, for the Purpoſe of le- 
velling Ground, they ſhould not be made to move 
ſo quick; for, in that Caſe, the Inſtrument would 
be ſcarce manageable. » 
The Teleſcope ſhould be fixed upon a Braſs Bar of 
a convenient Strength, and of near the whole Length 
of the Teleſcope: At the farther End of this Bar 
there ſhould be a ſhort Axis, upon which the Tele- 
ſcope may have a ſmall Motion up and down; and 
at the hither End there ſhould be a Hair Screw, by 
which the Teleſcope may be gently raiſed or de- 
preſſed, till the Bubble reſts exactly in the Middle 
of (or at ſome particular Mark in) the Glaſs Tube, 


which is the Situation it muſt be always in at the 


Time of Obſervation. Under the Middle of the Braſs 
Bar ſhould be fixed a Socket, by which the whole In- 
ftrument may be readily fixed to the 7Zbree-legged 
Staff, belonging to the Theodolite. Inſtruments 
tor levelling ſhould be fo contrived, that the 
Agreement of the Hair in the Teleſcope, and the 
Bubble in the Glaſs Tube, might be eaſily examined, 
and (if need be) adjuſted at every Obſervation : Bur, 
as they are not uſually ſo made, the common Way 
of rectifying them will be ſhewed in the next 
Section. > EH. 


Of the Station- Staffs. 


Provide two Station-Staffs, each xo Feet long, 
that may ſlide one by the Side of the other to 33 Feet, 
for eaſter Carriage; let them be divided into 1000 
equal Parts, and numbered at every roth Diviſion, 
10, 20, 30, 40, Sc. to 100, and from 100, 110, 
120, Cc. to 200, and fo on till you come to 10003 
but every centeſimal Diviſion, as 100, 200, 300, 


to 1000, ought to be expreſſed in large Figures, 


that the Diviſions may be more eaſily counted; and 
you 
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you may have another Piece 5 Feet long, divided 
alſo into goo Parts, to be added to the former, when 
there ſhall be Occaſion. 

Upon theſe Staffs are two Vanes, made to ſlide up 
and down, which will alſo ſtand againſt any Diviſion | 
on the Staff, by the Help of Springs. Theſe Vanes 
may be made about 3 or 4 Inches wide, and about 
10 Inches long; let the Faces of them be divided 
into 3 equal Spaces, by two Lines drawn length- 
ways; let the two extreme Spaces be painted white, 
and let the middle Space be divided allo into 3 

ſmaller equal Spaces, and let that in the Middle be 
painted white, the other 2 black, which will render 
them fit for all Diſtances. 

Being thus provided with a good Spirit-Level, 
two Sation-Staffs, a Chain, and two Aſſiſtants, you 
may proceed to your Work; but firſt it will be 
neceſſary to make à Trial whether or no your Level | 

be well adjuſted. ens 


ff 
How to adjuſt the Spirit- Level. 
HUSE ſome Field or Meadow that is nearly 


level, and ſet down the Inſtrument about the 
Middle thereof, and make an Hole in the Ground, 
under the Center of the Inſtrument; from which 
meaſure out, in a right Line, ſome convenient 
Length, as 20 Chains, and there leave one of your 
 Aſfifttants with his Station-Staff ; then return to the 
Inſtrument, and meaſure out the ſame Number of 
Chains, diz. 20, the other Way, by the Direction 
of the Inſtrument, and laſt Station-Staff, as near in a 
Right Line as you can guels, and there leave your 
other Aſſiſtant with his Station-Staff; ſo will the 
Inſtrument and two Station-Sta Is be in the lame 
(trait Line. 


M 3 Then 
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Then return to the Inſtrument, and turn the 
| Teleſcope about to your firſt Aſſiſtant, and move 
the Teleſcope by the Hair Screw, till the Bubble 
reſts exactly in the Middle of the Spirit-Tube ; then 
obſerve we the Hair in the Teleſcope cuts the 
Staff, and direct your Aſſiſtant to move the Vane 
up or down, till The Hair cuts the Middle thereof, 
ſa that you may ſee as much of the Vane above the 
Hair as below it, and there give him a Sign to fix 
it; then direct the Teleſcope towards your ſecond 
Aſſiſtant, and proceed in the ſame Manner; ſo 
are the Vanes on each Staff placed horizonrally, 
or in a Level one with the other. 

Remove the Inſtrument to that Aſſiſtant which 


is neareſt the Sun, if it ſhines, that you may have 


the Advantage of its. Rays upon the other Aſſiſ- 
tant's Vane, and there ſet down the Inſtrument as 
near the Staff as you can; then having ſet the 
Inſtrument horizontal, ſo that the Bubble reits in 
the Middle of the Tube ; obſerve what Diviſion 
on the Staff is then cut by the Hair in the Tele- 
ſcope, above or bclow the Middle of the Vane; 
for ſo many Diviſions muſt the other Aſſiſtant's 
Vane be raſed or depreſſed, which direct him to do 
accordingly. 

But, becauſe the Inſtrument is 40 Chains diſtant 
from the Station-Staff, you muſt make an Al- 
lowance for the Earth's Curvature, which by the 
following Table you will find to be 16 % Parts, 


therefore let the Vane on the Staff be raiſed 16. — 


Parts. 
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A TABLE of the Earth's Curvature, calcu- 
lated to the Thouſandth Part of a Foot, at 


the End of every Chain, from 1 Chain 10 40. 


AT 
—— . 


Cain Dec. Feen(Chains B. Feet. Chains D. Feet. Ibains 5. Fer 
I . 00 | 11 J. o13 21 . 04631 . o99 
2 00012 015 ]' 22 050 32 186 
| 3 |-oor| 13 |.or7 23.035 33 [113 
4 00271 14 |-020 |] 24 | .o60 | 24 [120 | 
.5 ]-oo3] 13-1023 125 1.0654 35 þ:12y. [| 
6 004 16 . 026 1 26 .070 | 36 | 134 5 
7 00517030 | 27 075 37141 
8.00718 033 | 28 [08138 149 
9 |.008| 19 [.037 | 2908739137 | 
10 010 20 [-041 3 2 093 | 40 | .166 6 | 
Now direct the Teleſcope to the Vane thus raiſed, 


and if the Hair cuts the Middle thereof, while 
the Bubble reſts in the Middle of the Tube, the In- 
ſtrument is right; but if not, you muſt raiſe or de- 
preſs the Teleſcope till the Hair cuts the Middle of 
the Vane; and then by the Help of the Screws that 
fix the Spirit-T ube to the Teleſcope, move the Bub- 
ble till it reſts in the Middle of the ſaid T ube: 80 
is the Level e 


2 . III. 


Rules to be ebſerved in Levelling, 7 in order 19 
And the di i fferent Hei gb of any two Places ; 


being uſeful for conveying Water, culting 
Sers, making SOUgNS, &c. 


Uppoſe i it was required to TOR whether Wa- 
ter may be conveyed in Pipes or Trenches, 
from a Spring-Head to any. aſſigned Place, 


. — 


At 
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T. At the Head of the Spring ſet up one of your 
Station-Staffs as nearly perpendicular as you can, 
and leave with one (whom you may call your firſt 
Aſſiſtant) proper Directions for raiſing or depreſſing 


the Vane on his Staff, according to certain Signs 


which you (ſtanding at your Inſtrument) ſhall give 
him: Alſo let him be provided with Pen, Ink, and 
Paper, to note down very carefully the Diviſion on 


the Staff which the Vane ſhall cut, when you make 
a Sign that it ſtands in its right Poſition. 


2. Carry your Inſtrument towards the aſſigned 
Place you are going to, as far as you can ſee, ſo 
that through the Tel-ſcope you may but ſee any 
Part of the Staff left behind, when the Inſtrument 


is ſet horizontal; and from that Place fend your 
ſecond Aſſiſtant forwards, with his Station- Staff, 
with the ſame Inſtructions as you gave your firſt 


Aſſiſta 


Set the Inſtrument horizontal, and direct the 
Tre to your firſt Aſſiſtant's Staff; then bring 


the Bubble exactly to the Middle of the Tube, and, 


when it reſts there, give a Sign for your Aſſiſtant to 
note the Parts of the Staff where the Vane refts. 

4. Turn about the Teleſcope to your ſecond Aſ- 
ſiſtant's Staff, and by the adjuſting Screw, as be- 
fore, ſet the Bubble exact : Then direct your ſecond 
Aſſiſtant to move the Vane higher or lower till you 
ſee the Hair in the Teleſcope cut the Mi ddie of the 
Vane, (but in long Diſtances the Hair will almoſt 
cover the Vane; however, let it be in ſuch Manner 


that as much may be above the Hair as below it, as 


near as you can gueſs) and then give him a Sign to 
note the Diviſion on the Staff; and always let! your 
Aſſiſtants note the Diviſion cut by the upper Edge 


of the Vane. 


5. Let your firſt Aſſiſtant bring his Station- Staff 
from the Spring- Head, and give it to the ſecond 
Aſſiſtant, and let your ſecond Aſſiſtant carry it for- 

wards 
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wards towards the aſſigned Place you are going to, 
and at a convenient Place erect it perpendicular; 
whilſt your firſt Aſſiſtant tarries at the Staff where 
your ſecond Aſſiſtant ſtood before. 
6. Place your Inſtrument between your two Aſ- | 
ſiſtants, ſomewhere about the Middle, it you can; 
and firſt direct the Teleſcope to your firſt Aſſiſtant's 
Staff, and when the Teleſcope is levelled to one of 
the Diviſions on the Staff, let him note that Divi- 
ſion in an orderly Manner under the firſt Obſerva- 
tion; and let your ſecond Aſſiſtant do the fame : 
And in this Manner proceed over Hill and Dale, as 
ſtrait forward as the Way will permit, to the appoint- 
ed Place (by only repeating theſe Directions) tho? 
it be 20 Miles diſtant from the Spring-Head ; but 
in your whole Paſſage let this conſtant Rule be ob- 
ſerved, otherwiſe great Errors will enſue, (vix.) 
That your firſt Afffitant muſt at every Station ſtand 
between the Spring- Head and your Inſtrument, and 
your ſecond Aſſiſtant muſt always ſtand between 
the Inſtrument and the appointed Place to which the 
Water is to be conveyed. 
Being come to the 2ppointed Place, Jet both your 
Aſſiſtants give in their Notes, which ought to ſtand 
in Manner and Form following. 


1755 7 Af, Tant 5 Notes. | Second A Tauss == | 
Stations. — Far LE 155 SLations. Parts. | 
-Q-1 * 1019 Q” 1 $8 4 
3 512 8 -540 | 
O 3 737 „ 1337 | 
0 4 49 8 1 
„„ 0-5 00-4 
„ © © an 47 
"0-8 1430 ©.7 3 
— ĩ— Ü 0 8 1 
| Sum. | 7857 L Sum, | 2328 | 


_ heſe | 
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|» Theſe Notes were collected from Obfervations 
1 made at ſeveral Stations between the Ground at the 
. North-Gate at Hanover- Square, and the Surface of 
= the Square-Pond by the New- River Head, near 
BH Iington. The firſt Aſſiſtant's Notes, when added 
together, amount to 7857 ; the fecond Aſſiſtant's 
3268; the Difference 45,86 Parts, that is almoſt 
5 46 Feet; and ſo much is the Pond higher than the 

| | Ground of that Part of the Square where the firſt 
Station-Staff was pfanted. 

The following Obſervations were 1 in. the 
Aﬀcetiioon of the fame Day, at quite different Sta- 
tions, from the Pond before-mentioned to the ſaid 

North-Gate of Hanover-Square. ; and then the two. 
Aſſiſtant' $ Notes ſtood 1 in the following Manner: 


— — 
—— ., eee 4 2 8 — " * 


2 


Ti 7 Alſitanc. 8 Na — Second Aſi ane Moser. 1 
| SLattons. | Parts. I | Stations. | Parts. IE 
1 290 Ein E 
„ +36 0" 54515. 
+ "3 F398 
2 8 58 „„ 
© 6 | 1243 © 6 | 38 
0-7 998 ©7z | 463 | 
© 8 "37 O's - 774 | 
8 ie 
Lum. 5 3513 | — 5 8108 = 


8 nd "IF 
Theſe TE as 8 in the 3 0 bo 
added together, and. the lefſer ſubtracted out of the 
greater, the Difference is 45,95 Parts, which very 
nearly Agrees with the former Obſervations : being 
but s of a Foot, Ditie. ence, which 1 IS inconſi- 
derable. : 
Note, If from the firſt Aſſiſtant's Staff you mea- 
fare any Number of Chains towards the Place you 
arc 


4 F 
1 
TC 
N 
. 
Z 
: 
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are going to, ſuppoſe 10, and there ſet down the 
Inſtrument, and then meaſure ten Chains forwarder, 
and there place the other Station-Staff; you wil 
have no Occaſion to make any Allowance for the 
' Curvature of the Earth, becauſe, the Inſtrument 
being planted in the Middle of the Diſtance between 
the Station- Staffs, the Errors mutually deſtroy each 
other. 

Butthis Meaſuring of the Diſtances with the Chain, 
or otherwiſe, is very tedious, and indeed impracti- 
cable in many Caſes, unleſs you make a Multitude 

of Stations : So if the Way between the two deter- 
mined Places, whoſe different Height you would 
know, lies over Hills and Dales, as Fig. 45, you 
muſt in that Caſe make four or five Stations (other- 
wiſe you will not be able to ſee any Part of the Staff, 
when the Inſtrument is ſet horizontal) which might 
as well be done at one Station (as in the foregoing 5 
: Obſervations) i in 1 the following Manner. 


Kr. IV. 


How to male nn for the Curvature 
' of the Earth, when the Station-Staffs are 


planted at unequal Diftances from the In- 
 ferument. Ln 


Jure the Inſtrument was planted on the E- 


minence between the two Valleys A and B. 
Fig. 45. the firſt Aſſiſtant with his Station-Staff, 
ſtanding at C, and the ſecond at D; and it is re- 
quired to know the different Height of the Hills 
C and D. . 
Firſt ſet the Inſtrument bran): j hy then 
direct the Teleſcope to the firſt Aſſiſtant's Staff at 
C, and by the adjuſting Screw ſet the Bubble ex- 
att,  oblerving where the Hair cuts the Staff; thea 


by 
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by Signs cauſe your Aſſiſtant to move the Vane high- 
er or lower till the Hair cuts the Middle thereof; 


and then give him a Sign to note the Diviſion cut 
by the upper Edge of the Vane, which ſuppoſe 


104 Parts from the Ground, and you will find the | 


Diſtance from the lun to the Staff at C to 


be about ten Chains *. 
Then direct the Teleſcope to D, ad; proceeding 
in the ſame Manner as before, you will find that 


the Hair cuts 849 Parts from the Ground: The 


Diſtance to D is about 35 Chains. 
Next look into the Fable of Curvature, and, 
againſt 10 Chains, you will find one Part to be de- 


: ducted from the Curvature of the Earth at that 
Diſtance, ſo will the firſt Aſſiſtants Note be made 
x03 Parts. 


Alſo againſt 35 Chains, you will find I 21's, which 


being deducted out of 849, there will remain 8 36 


Parts, which muſt be noted by the ſecond Aſſiſtant. 
Now if 103, as noted by the firſt Aſſiſtant, be 


fubtracted from 8 36 N, as noted by the ſecond, the 


Remainder will be 7339; and fo much the Hill 
C is higher than the Hill D: But, if you have not 


the Table of Curvature at hand, then you may find 
che Allowance that is to be made at any Piltance, 


by this Rule. 
Multiply the Square of the Diſtance i in Chains by 


t, and divide the Product by 30000. 


In this Manner, making an Allowance for the 


Curvature of the Earth, you may ſend a Station— 


Staff forwards half a Mile, or farther, from the 
faſtroment ; and take a Sight over ſeveral Valleys 


At once, the horizontal Diſtance in this Caſe being 


enly regardable. 
Nete, When Water is to be brought to any ap- 
pointed Place, there muſt be an Allowance of 44 
* Note, The Diſtance is here ſuppoſed to be found by the 
Theoduliie, or ſome other Inſtrument fitted for this Purpoſe. 
Inches 
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Inches for every Mile, more than the ſtrait Level, 
for the Current of the Water; but if the Spring- 
Head be much higher than the appointed Place, ſo 
that the Water will have too violent a Current, the 
Pipes may be laid one up and another down; and, 

inſtead of being laid in a ſtrait Line, the Water 
may be brought in a crooked or winding Way. 
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Shewing the Uk of the Theodolite 
0 drawing Buildings, &c. in Per- 


_ 


Bet HEN a — is to be drawri 
D 8 upon a Perſpeftive Plane (or Pic- 
> ture) the Repreſentation of the ſe- 
veral Objects ought to bedelineated 
thereon according to their Dimen- 
ſions and different Situations, in 
1 "ado that the ſaid Repreſentations may pro- 
duce the ſame Effects on our Eyes as the Objects 
whereof they are the Pictures. 
nut without mathematical Rules this Repreſen- 
tation cannot well be found; for when Objecis are 
drawn by only viewing or looking at them, their 
true Repreſentations will often be miſſed ; whereas 
by the following Method they may always be ob- 
rained. | 

For all Objects appear ſuch as the viſual Angle 
under which they mn yr ; which Angle is taken 
at the Eye, where the Lines meet that compriſe 
the Object; that is to ſay, an Object ſeen in a great 
Angle will appear great; and another ſeen in a 
| little Angle will appear little; which is the prin- 
cipat T king to be obſerved in Perſpective. 

So the Windows 6, 7, 8, Fig. 46, muſt be drawn 
on the Perſpective 2 of different Dimenſions 
(aitho' cn the Building one of them 15 really as big 
48 
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as the other) according to the Angle which the Rays 
from their Extremities make with the Eye at 2. 
Objects of equal Bigneſs appear greater or leſs, 
according to their Diſtance frem the Beholder's 
Eye; ſo the Windows 6 and 8 are really one as 
big as another on the Geometrical Plane; but the 
Window 6, at the End of the Building, being nearer 
the Eye at z, than the Window 8 on the Front, it 
muſt be made ſo much larger on the Perſpective 
Plane, as the Window 6 is nearer than that mark- 
ed with 8. „„ 5 
Therefore; if the Angles, under which Objects 
appear, be given; thoſe Objects may be drawn on 
the Perſpective Plane (or Paper) according to their 
Dimenſions and different Situations, in the ſame 
Form as they appear to the Beholder at any Diſtance. 
The Figures on the Geometrical Plane (or Build- 
ing) are compoſed either of ſtrait Lines, or Curves? 
Now, to find the Repreſentation of a ſtrait Line, 
its Extremes need only be ſought: And, to find 
the Appearance of a Curve, we need only to find the 
Place of ſeveral Points therein. And hence it fol- 
lows, that the whole Buſineſs of Perſpectiye conſiſts 
in finding only the Place of a Point. . 
But theſe Points cannot be determined, unleſs b 
the Interſection of Right Lines. And the Reaſon 
of theſe Sections is, That one Line can determine 
nothing: Therefore it is neceſſary, that there be 
two of them, which divide themſelves, (forming an 
Angle) for to have the Place of a Point, as will be 
ſeen in the following Example. 5 


The Inſtrument referred to in this Chapter, is ſuppoſed to 
take horizontal and vertical Angles, both at the ſame Time; 
and the Method here laid down may ferve for an Amuſe- 
ment, and to ſhew what Theory alone may do : But I fancy 
thoſe who are already acquainted with the Rules of Perſpec- 
tive, would hardly be prevailed upon to make uſe of a Theo- 
dolite for this Purpoſe ; and for thoſe who are not, they had 
better make uſe of a Camera Ob/ſcura, 1 mw 
SE C F. 


SE 0 T. I. 


Let Fig. 46 repreſent a Baer as vow 


from Z, heres the Place from which the 
Proſpect is — 2 to be taken. 


HE. Inſtrument bing planted at z, and the 
Staffs made to ſtand firm on the Ground, I 
ſet the Inſtrument exactly level; and with the Index 
at 360, and the Quadrant at o Degrees, I direct the 
| Teleſcope to ſome Part of the Building, as to o, by 
turning about the whole Inſtrument, and there ſcrew 
It faſt, that it ſtir not out of this Poſition, till the 
ſeveral Obſervations be finiſhed. 
The Inſtrument being ſet level, the Index, when. 
turned round on the Limb, carries the Teleſcope 
in a Line parallel to the Horizon, as x, y: And 
the Quadrant, elevated or depreſſed, moves always 
in a Circle vertical thereto, as , 2: : 
No with one Hand move the Index on the Limb; 
and with the other elevate or depreſs the Teleſcope 
as there ſhall be Occaſion, till you ſee the crois Hairs 
therein cut any Point on the Building; and then 
note down, on a Piece of Paper, the Degrees and 
Minutes which the Index cuts on the Limb in one 
Column, and calb choſe the horizontal Angles : 
Like wiſe note the Degrees and Minutes cut by the 
Quadrant in another Column, and call thoſe the 
vertical Angles; 
So the Teleſcope being directed to the Point a; 
the Index then cuts 7 257, and the Quadrant 19˙ 
30“; and thoſe Obſervations, when protracted, will 
give the Point 4. 
_ * Likewiſe I make Obſervation of the Point þ; and 
then depreſs the Teleſcope to the Bottom of the 
Building at E and the Index then cuts the fame 2 
gle 
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gle on the Limb as at b, and the Quadrant go 30 
But this Angle of Depreſſion muſt be marked LEN 
A er ſome ſuch Mark to diſtinguiſh it from the 
Angles of Elevation, that, in protracting that Point, 
it may be known to be under the . or the 
Line x y. 

When the Inſtrument is planted at a « condulerabls 
Diſtance, from the Building, the Ground there may 
be higher or lower than any Part of the Building : 
And then all the Points will be above or under the 

Horizon ; and in ſuch Caſe there will be no Occa- 
ſion for this Diſtinction, 
In the ſame Manner I make Oblerexdan of ſo 
many Points en the right Side of the Houſe as is 
convenient; but, when the Teleſcope is directed 0 
the Point m on the left Side, the Index cuts 340˙ 400. 

Now this Number 340? 40/ muſt not be noted 
for the horizontal Angle, 41 its Complement to 
360 (viz.) 19 200, by ſubtracting 340 407, out of 
360; but, if the Degrees be numbered by ſmall Fi- 
gures from 360, the contrary Way, as 10, 20, 30, 
Sc. to 60, or further, as may conveniently be done, 
the Numbers will increaſe from 360, both to the 
Right and Left; and then the Index will alw ays 
cut the Number denoting the horizontal Angle, in 
the ſame Manner as the Quadrant. 

Having obſerved the Point u, the Index remain- 
ing at the ſame Angle on the Limb, I depreſs the 
Teleſcope to the Points, 4, 3, 2, 1, and note the 
Degrees, &c, cut by the Quadrant; which, when 
protracted, will give the Breadth of the Faces and 

their Diſtance one from another. 

Next I obſerve the Points of the Window ei, 
in the left Wing of the Building ; and, becauſe theſe 

Remarks are on the left Side of the Building, there- 
fore I note them by ſuch Names as I call the ſeveral 
Points I look at inſtead of the Letters a, 'b, &c.) 

on the lefr Side of the Sm of Obſervations, 
| | — vx 
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Viz, contrary to that Part of the Limb where the 
Index cuts (which remember) for when the Index 
is turned from 360, on the Limb towards the right 
Hand, the Teleſcope moves towards the left: And 
theſe Remarks, thus noted, muſt be protracted on 
the left Side of the vertical Line 0 Z, big. 46. 

In making theſe Obfervations, 1. Set the Inflru- 
ment level in that Place from which the Proſpect is 
deſired to be ade; and, with the Index at 360, direct 
the 7. elejcope to ſome remarkabl e Place about the Mid- 
dle of the Building, and there fix the Inſtrument. 

2. The Reinarks on the right Side of the Building 
enter in the Column of Obſerd ations on the right Hand; 
and è contra. 

3. If there be Angles both of Elevation and Depreſe 
ion, mark the Angles of Depreſſion with A. 

The Obſervations of moſt of the Points, that 
need to be taken of Fig. 46. in order to protract or 
draw the ſame in Perſpective, are inſerted in the 
following Table: And obſerve, that, if the Build- 
ing be regular, there will need but few Points to be 
given fur, where you have the Height and Breadth | 
of one Window given, with its Diſtance from the 
next, the whole Row may thereby be drawn, being 
all of the ſame Dimenſions ; but Objects more irre- 
gular muſt be drawn by obſerving ſo many Points 
therein, as ſhall be neceſſary: But Practice 1 in this 
Caſe | is the beſt Guide. 
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SE CT. II. 


The Manner of Pro train g theſe Obſervations, 
n order to find tbe Hoints of the Building. 


17g 


IRST draw a right Line xy, Fig. 46. for the 
horizontal Line; and at right Angles there- 
with draw another Line W 2, which repreſents the 
vertical Line. 5 

Set off the Points of Diſtance from o, (viz.) from 
that Point where xy, and 20 Ez, interſe&t one ano- 


And, according to what Bigneſs you would 


have the Plan of the Building be, make the Diſtance 


bigger or leſs. 


It you would have the Draught 


large, make the Diſtance large: Et 2 contra, There- 


iS 


N2 


tore 
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fore ſet one Foot of the Compaſſes at o, and with 


the ſame Extent mark the Points of Diſtance X,; L. 


The horizontal Angles muſt be drawn from the 
Point z, to the horizontal Line x 3 3 and the verti- 
cal Angles from the Points x, or y (according as 


the Remarks are noted on the right or left Side of 
the Columns) to the vertical Line 20g. 


The Index muſt be at 360, and the Quadrant at 
o, when the Croſs hairs in the Teleſcope cut the 
Point o on the Building: Therefore the Point o 
ſhall be the firſt Point of Sight on the perſpective 


atk. 


By the Table of Obſervation I find, that the In- 
dex _ 7 27 on the Limb, and the Quadrant 19? 
3c”, when the Teleſcope was directed to the Point 
a : Therefore lay the Center of the Protractor to 2; 
and, becauſe the Letter à is noted on the right Side | 
of the Columns, lay the Limb on the right Side of 


the Line w 2, the Diameter being coincklent there- 


with; and, againſt 5* 25", make a Mark cloſe by 


the Link of the Prorradior.”” 


Lay the Edge of a ſtrait Ruler to the Point of 
Diſtance z, and to that Point 7 25; and where 


the Edge cuts the horizontal Line make a Mark. 


Lay the Center of the Protractor to the Point of 


Diſtance y, (becauſe à is noted on the right Side of 


the Columns) the Diameter coincident with the Line 


*); and, againſt 195 300 on the Limb, make 4 
Mark. 


Lay a ſtrait Ruler to that Mark, and the Point 


of Diftance yz and where the Edge cuts the vertical 


Line 20:2: make a Mark at 7. 

Laſtly, lay a parallel Ruler to the . Line 
* y, and move it parallel thereto, till the Edge cuts 
the Foint 7 in che vertical Line, and with the Com- 


paſs Point draw the obſcure Line 7 5 


Ag hen lay the parallel Ruler to the vertical Line 
„ and move it parallel thereto till the Edge cuts 
the 
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the Point r, in the horizontal Line xy, and by the 
ſame Edge draw an obſcure Line 79; ſo ſhall the 
| Interſection of theſe two Parallels determine the 
Place of the Point a, which was ſought  _ 

In the ſame Manner may the Point 4, or any 
other Point be found: And then theſe Points, 
Joined with right Lines, -ſhall repreſent the Lines on 
the Building, and bear an exact Proportion "EG 
according to the Rules of Perſpective. 

The Point c is found in the ſame Manner as as. 
only, becauſe the horizontal Angle is the ſame with 
the Point &, you have no more to do but continue 
a ſtrait Line from 3, through the Point x in the ho- 
rizontal Line, parallel to 0 2; and then lay the 
Center of the Protractor to y, with the Limb down- 
wards ; becauſe c is marked with A (i. e.) under 
the Horizon; and draw the vertical Angle 8 307, 
to 8 in the vertical Line; fo ſhall a Line drawn 
parallel to x y, from the Point 8, cut the obſcure | 
Line be, at c, the Point fought. _ 

The Points B, &, I, u, u, p, q, on the left Side of the 
| Building, Fig. 46. have the ſame Angles with a, 6, 
c, d, e, f, 8, on the Right, and therefore pro- 
tracted in the ſame Manner; excepting this Diffe- 
rence, that becauſe the Points þ, K, I, Sc. are on 
the left Side of the Building, therefore the ſame 
Points muſt be found on the Jeft Side of the vertical | 
Line «v2, and the Protractor laid to the Point of 
Diſtance æ; but the horizontal Angles are all laid 
off from the ſame Point of Diſtance z. 

Obſerve; that, in protracting theſe Points, it is 
convenient, that the Numbers on the Semicircular 
Protractor mould be made to increaſe from the Di- 
ameter both Ways, that the Numbers may be count- 
ed thereon, both to the Right and Left: And then, 
in protracting any Point on a Building, 1. Draw the 

„„ horizontal 
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horizontal Angle from the Point of Diſtance z, to 
the horizontal Line xy, as to f. 2, Draw the vertical 
Angle to the vertical Line wz, as to r. 3. Draw 


Lines parallel to w z, and xy, through the Points | 


and; to ſhall the Interſection of the two Paral- 
lels give the Point ſought. 

but theſe Points are found with much greater Ex- 
pechition, if the Paper on which you draw the Plan 
of the Building, be faſtened to a Drawing- Board, 
and the Angles laid down by the Sector 1 in the fol- 
lowing Manner: 


For Example: Suppoſe the Point a, Fig. 46. 


was ſought. 


Firſt, Draw two Lines by the Side of the T: be, 
eroſſing one another at right . as xy, and w 


z. Fip. 46. 
L Take between the Points of the Compaſſes this 


Diſtance zo, and let the Sector be opened to the 
ſame Extent, by ſetting one Foot of the Compaſſts 


at the End of the Tangent Line at 45, on one Side 

of the Sector, and let the other tail at the other 

End of the 7. angent-Line, at 45, on the other Side 
of the Sector. 89 

The Sector remaining at this Extent, ſet one Foot 

of the Compaſſes in the Tangent-Line on one Side 

of the Sector at 5* 25” the horizontal Angle, as in 


the Table; and let the other fall at 7* 257 on the 


other Side; this Diſtance ſet from the Point of 
Sight o, in the horizontal Line x), to 7. 
In the ſame Manner, take off from the Sector the 


vertical Angle 19? 3o', which ſet on the vertical 


Line 20 2, from o to r. 
Laſtly, lay the Tee to the Drawing: Board, paral- 
lel to w2, ſo that the Edge cut through the Point 
t, and draw the abſcure Line 7g. 

Lay the Tee to the other Side of the Drawing- 
| Board parallel tO NY. And, the Edge cutting thro” 
the Point r, draw the obſcure Line , fo ſhall the 
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Sect. 2. The Pradical Surveyor. 18 3 


Interſection of theſe two Lines 79, and 7 5, give 
the Point a, which was fought. : 

In the ſame Manner may any other Point be 
found in as little Time as it could be obſerved by 
the Theodolite ; but if you have not a Drawing- 
Board, nor parallel Ruler, you may put the Paper 
on the Plain 1 able, and, by the Edge of the Index 
laid on the equal Diviſions, draw the Parallels; but 
a Drawing-Board is better. 

Having found the Points / and &, both denoting 
the upper "Part of the Facies, if you lay a Ruler to 
theſe two Points, and continue a ſtraight Line till it 
cuts the horizontal Line x y, as at f, that ſhall be 
the accidental Point (or, as the Draughts-Men 
ſometimes call it, the vaniſhing Point) which be- 
ing ſound, you may from thence draw Right-Lines 
to any other Points on the Draught which were 
viewed obliquely from z (and theretore the Figures 
on that Part of the Building muſt be made inclined 
on the Draught) and thereby find the Abridgment 
of all the Lines parallel to the Horizon on the build- 
ing or geometrical Plan (which is ſuppoſed parallel 

to che perſpective Plan or Picture.) 
So when you have pro: racted the vertical Angles 
of 4, 2, 2, 1, and thereby found thoſe Points ; 
you may lay a Ruler to each of them, and the ac- 
cCidental Point /, and thereby draw the Facies on 
the Wings of the Building according to their 
Breadth and Diſtance from one another on che per- 
ſpective Plan or Draught. 
In like Manner having found the points e, :, and 
u of the firſt Window, you may from e and 7 draw 
Lines to the accidental Point /, which will give the 
Bottoms and Tops of all that Row: And then you 
have nothing to do but find their Breadth and Diſ- 
tance; and by theſe Directions draw all the Win- 
dows on that Wing of the Building. 
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If a Statue, Coat of Arms, or other Object was 
placed at o, and it was deſired to place the ſame (or 
another) a good deal higher, as at 7; but ſo, that 
the Object when placed at 1 ſhould appear full as 
big as when at o, being viewed from z. 
Obſerve with the Theodolite the Angles under 
which the Object appears at o; as, if it was a Statue, 
obſerve the Height trom the F eet to the Head, Sc. 
and note the Angles with proper Remarks on a Piece 
of Paper; and then by directing the Teleſcope to r, 
and ſetting the Quadrant and Index to the ſame 
Angles, you may give Directions how to make the 
Object at 1 of ſuch Dimenſions as, being viewed 


from 2, it will appear of the ſame Magnitude 6 


natural Height) with that at o; & vice verſa. 
The ſame may be done, if Objects are deſired to 
be placed at a Diſtance, to appear of the ſame Size 
as thoſe that are nearer; with ſeveral. other Pro- 

ems to be performed by this Inſtrument, which 
the Ingenious will find out in the Uſe thereof: But 
J have alre ady exceeded what I intended on this 
Head, and ſhall only add 52 o or three Aſtronomi- 
cal Problems, which the S Surveyor BY haps may 
find uwictul in Practice. 
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Prob. 1. The Praftical Surveyor: 
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CHAP. In. 
PROBLEMIL 


Hoo 70 find a True Meridian-Line by o eee : 
5 th the T beodllite. : 


4 XE beſt Time to ke the Obſervations 
. is in a clear Day, about 3 or 4 Hours be⸗ 


fore and after Noon. 

In the Morning, having ſet the tf ex- 
actly level, move the Index horizontally, and the 
Quadrant vertically, till through the Teleſcope you 
fee the croſs Hairs in the Center of the Sun: Then 
obſerve what Degrees and Minutes are cut by the 
Index, ſuppoſe 3* 250; which note in a Piece of 
Paper, as alſo the Angle of Elevation cut by the 
Quadrant. 

About fo many Hours after Noon, obſerve that 
the Quadrant be ſet exactly to the ſame Angle of | 
Elevation as in the Morning; and then move the 
Index on the Limb till you ſee the croſs Hairs cut 
the Center of the Sun, as in the Morning; and note 
the Degrees and Minutes which the Index then cuts 
on the Limb, ſuppoſe 64* 37 5 
But note, Tis convenient in the Morning to make 
3or 4 Obſervations 5 or 6 Minutes from one > another; 
becauſe in the Afternoon you muſt wait till the Sun 
falls into the ſame Altitude as it had when you made 
the Obſervation in the Morning, (the Quadrant re- 
maining at the ſame Angle at both) and, if it ſhould 
happen to by obſcured by Clouds at that Inſtant, 


your 
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your Labour will be loſt for that Day, having made 
but one Obſervation in the Morning. 
Now, if from 64* 37', the Evening Obſervation 
on the Limb, you ſubtract 3 257, the Morning 
Obſervation, the Remainder will be 61˙ 127, the 
Half of which is 30? 36”; to this half Sum 30* 
236', add the Morning Deter enten 3* 25', and the 
Sum will be 34“. 155 
L aaſtly, hy Inſtrument remaining in the ſame Po- 
_  fGtion, bring the Index on the Limb to 34 1, 
and the Quadrant and Teleſcope will be exactly in 
the Plane of the Meridian : But, if the Obſervation 
on the Limb in the Morning exceed that in the 
Afternoon, you muſt add to the Afternoon Obſer- 
vation 360, and work in like Manner; and, if the 
Remainder ſhould exceed 18 you muſt ſubtract 
360 therefrom. 
Nov obſerve what Point (on ſome fin Wall of a 
Building) is cut by the croſs Hairs in the Teleſcope, 
there cauſe a good Mark to be fixed, or cauſe a 
Pillar with a Mark thereon to be ſet up by the Di- 
rection of the Teleſcope : Alſo take Notice, If you 
could place the Mark a quarter or half a Mile diſ- 
tant from the Inſtrument, it is better than if it was 
neater. And, in making theſe Obſervations, you 
ought to be very exact; becauſe, when a Meridian- 
Line | is once well fixed, it is very uſeful tor divers 
Purpoſes. | 
Obſerve, When the Sun is near the Tropics, the 
Meridian-Line may be found well enough by obfer- 
ving as aforeſaid : But, when it is near the Equinox, 
there will be ſome Variation ; becauſe the Sun's De- 
clination is greater or leſs at different Times in the 
ſame Day, and conſequently, when in equal Altitucſes, 
has different Azimuths. Therefore the Meridian- 
Line may be more truly found by the galt Sies 
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The following Table ſhews the Time from Noon, whey 
the Pole Star makes the greateſt Angle from the Me- 
Fiaian- Line towaras the Eaſt, for any Time in the 


— 


Zear. 
January. | February. | Merch. | 
D. H. M4 D. H. M. D. H. M. 
% 16/4 „ 060 5-19-86 
8 24 31 12 20 20 14 1 42 
15 22 17 1-19 19 59 19 18 17 
(22 21 18 16 49-33 1:20:17 52 7 
29 21 20 | ————— 
May. June. ys on. 
7:16 09-5 4 316-19 F414 23 
14 14 45 11 12 49 | 9 10 55 
21 14 16 | 18 12 20 | 16 10 26 
26 13 48 | 25 11 52| 23 9 59 
en heres 20-4225 non 
— ——— — — — 
September. | October. | November. December. 
33 733} 7 3441 5. 39 1:3 1.9 
10, 6 368 8 5 16 | 12 2. 7 10 5 
Ii7 6 32 | 15 4 50 19 2 2717 0 2 
24 6 822 4 2226 13724 23 53 
FE 


And, to find the Time that the Pole. Star will 
make the greateſt Angle to the Weſt of the Meri- 
dian, add 11 Hours 58 Minutes on the Time 


found in the Table. 


Allo note, The Star comes 


to the fame Place about 4 Minutes ſooner every 
24 Hours than it did the Day before. 


The. 
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F be following Table ſhewws the greateſt Angle which the 
-* Pole-Star makes with the Meridian in 105 of theſe 
Lalitudes, viz. 


Tana . Angles. | 
} Deg. Min. | Deg. Min. 5 
133 
„„ 
F 
0 049 49-1] 
-þ $3. OF]: &- 03. -} | 
| ET 
CC 
F 
CC 
FV 
8 FFF 
VVV 
F 4 T7. 
535 0] 4 9-1 
- oo |. 45 34 | 


* 


The Time that a Pole. Gras comes to OY Faſt 


or Weſt of the Meridian, and the greateſt Angle 


which it makes therewith, being found by the pre- 


ceding Table : Set the Theodolite horizontal, and 
bring 15 Index to 360 on the Limb; then turn the 
whole Inſtrument about, and elevate or depreſs the 
Teleſcope, till you ſee the Pole-Star in the Inter- 
ſection of the Hairs therein, and there ſcrew the In- 


ſtrument faſt: Then (if the Obſervation was made 


in the Latitude of London, 5 1 320) move the 


Index on the Limb 4* , (as by the Table) towards 
the right Hand or 1 according as the Star is 


' Weſtward or Eaſtward: And the Teleſcope will be 


ſet — in the Plane of the Meridian. 


_PRO- 
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PROBLEM 2. 


Hou 70 fol the Latitule of any Place 2 the 


THOR 2 


H E. . | * 5 ſet level, bring the 
Quadrant and Teleſcope into the Plane of the 


Meridian, and let the Index remain at the ſame 
Angle on the Limb; then elevate or depreſs the 


Teleſcope towards the Sun, at ſuch Time as you. 


think it 1s near the Meridian, until you ſee the crois 
Hairs in the Center thereof, dividing it as it were 


into four equal Quarters ; and obſerve exactly what 


Quadrant, 
ſuppoſe. 42*15/, which note for the Sun's Meridian 


Degrees and Minutes are then cut on the 


Altitude. 


 Byan 8 you may find the Sun' s De- 
clination for the ſame Day, ſuppoſe 3* 4%, which. 
if it be North Declination, ſubtract it from 42 15, - 
the Meridian Altitude, and the Remainder will be 


38 28, the Co-Latitude. 


But, if the Sun hath South Declination, add it to 


the Meridian Altitude, and the Sum will be the 


Co-Latitude; which, ſubtracted from go?, gives 
the Latituae of the Place. 


PR 0 B L E M g. 


How to find when the Sur or any of the Stars 


are upon the Meridian. 


Hs the Co- Laces of the Place, by the 


laſt Problem, and the Declination of the 
Sun given; add tac Declination, if North, to 
the Co-Latirude : i but, if South, ſubtract it, and 


the 
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the Remainder will be the Sun's Meridian Alti- 
tude for the Day, as atoreſaid, which ſuppoſe to be 

2 Is: 
: Set "the Quadrant to 42* 15, and the Teleſcope 
will be elevated to the Meridian Altitude of the 
Sun; then note the Inſtant of Time by a Watch or 
Pendulum-Clock, when through the Teleſcope (re- 
maining at the ſame Angle) you ſee the croſs Hairs 
cut the Center of the Sun; for at that Time is the 
Sun upon the Meridian. 
And, if you proceed in like Manner the next Day, 
you will have the exact Limits of the natural Day, 
which muſt exceed or want ſo many Seconds of 24 
Hours, by your Clock or Watch, as appears by the 
Equation-Table for the Days if your Clock or 
Watch goes right. 
In the ſame Manner you may obſerve when any 
Star comes to the Meridian ; and, if the ſame Star 
comes to the Meridian 3 Minutes, 56 Seconds and 
a half, ſooner the ſecond Night than it did the firſt, 
your Pendulum-Clock or Watch keeps true Time, 
e contra. Alſo it you ſubtract 3 Minutes, 56 
Seconds and a half, for each Night after that on 
which you made the firſt Obſervation, you will have 
the true Time of that Star's coming to the Meridian 
for each Night following. 

And thus may a PendulumTClock or Watch he. 
aGuſled to the mean | Mouon of the Sun, 7 


PROBLEM 
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PROBLEM 4 


How the Azimuth and Altitude of any of the 
fixed Stars are found by the Theodolite. 


HE Inſtrument being ſet level, and exactly 
in the Plane of the Meridian, and there 
fixed, if you direct the Teleſcope to any Star, its 
Azimuth is ſhewn by the Index on the Limb, and 
the Altitude by the Quadrant, both at the ſame 
TER OOE „„ 
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